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AN INTERTEC PUBLICATION 


winearpe 


Angle adjustment in any direction 
without tools! Our new elevated- 
feed-point cellular antenna gives 
maximum performance, even in 
problem oh siceinhidalamal 


ea > 


sniol $ angle-adjusting mech 
SPD917 perfect for vehicles 


| ee Grdencnient design is 
sand pthier off-roof: ae ws 


nience, the brs tiece: stainless - 
steel_whip is removable and needs no cutting or 

tuning We've covered it with: a tough black 

DURA- -COAR, finish for long life. 


See olir new Model ASPD917 with OMNI-LOC™ 
nowy sone more reason you should count on/A/S to. 
ip straighten your problems out. 


Send for your free copy 
Of “THE BOOK" on 
cellular antennas. 
Helps you choose 
from over 40 A/S 
models. 


ere the specialists 
in the whole chain the arieerats specialists co. 


A Member of The Allen Group Inc. 


30500 Bruce Industrial Parkway * Cleveland, OH 44139-3996 
re) comma nd. TEL NO: 216/349-8400 * TLX NO: 4332133 


SITE MANAGEMENT SERVICES @ TRANSMITTER SITE ACCESSORIES @ CELL EXTENDERS 
FIXED STATION CELLULAR PHONE SYSTEMS @® COMMUNICATION ANTENNAS 
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End console clutter... 


PTT LED 
with parallel 
key detect 


: iY 
Six two-wire 
or four-wire 
lines with 
transformer- 
isolated and 


audio and 
line-activity LEDs 


Volume control 


Simplex, 
half duplex, 
full duplex 


TX and RX level 
controls for each line 


Intercom, CTCSS disable, F1/F2 


...with the C-516 six-line tone remote 


lear your desk...and contro! up Handset versions 
: tosix’base Stations with only. = C-530°DC (single frequency) 
one standard telephone-size con- = C-531-DC (two frequency) 


sole!” Vega's:Model’C-516 is.the 
only. small desktop.tone-remote =“C-510C tone (two frequency) 


that provides F1/F2/monitor/PTT. = C-514B tone (four frequency) 
——control of upto six.remote base =-C-516 tone (six line; two 
—=stations.- lt operates Over two- frequency) 

wire/four-wire lines and Includes. = 0-581 tone (eight frequency) 

line-activity.indicators.and Desk-mic versions 


==selected.or summed-receive.audio: 
_The C-516 is only one of a wide 
variety of remote control consoles 


= €-532 DC (two frequency) 
==C-511 tone (two frequency) 


=—==available from:Vega. Check.the = C-540 tone (coming later...four 
_ following list for the console that frequency, 10 line) 
fits your application: =—* C-581/M tone(eight frequency) 


Wall-mount versions™ 
= C-533 DC(two frequency) 
= C-512 tone (two frequency) 


Custom versions 
=. Multiline/multifrequency. 


= Special mechanical 
configurations 


Vega 
a WAVE IN company 


9900 Baldwin Place 

El-Monte, California 91731-2204 
Telephone? (818) 442-0782 
Toll-free: 800-877-1771 

FAX: (818) 444-1342 
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Mobile Radio 


The journal of mobile communications technology 
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46 
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1989 Salary Survey 
Jane Bryant 

Median salaries for technical, 
corporate and operations staffs 
have escalated since last year. 
Median “percentage of in- 
crease’’ for all staff types rose 
as well. 


Repeater antenna 
selection and 
maintenance 

Roald Steen 

Practical tips help you to keep 
your repeater antenna in prop- 
er operating condition. Mount- 
ing, weatherproofing and 
troubleshooting techniques are 
discussed. 


Helical antennas replace 
lowband quarterwave 
whips 

Don Bishop 

Omnidirectional, vertically po- 
Jarized radio waves emanate 
from an innovative helical an- 
tenna. Its low profile has advan- 
tages in VHF lowband appli- 
cations. 


Modular design delivers 
‘flexible’ paging 
terminals 

Timothy D. Minter, Unipage 
Bus structure allows you to plug 
almost any circuit board card 
into any slot. Microprocessors 
increase expansion and option 
flexibility. 


Telocator 4lst Annual 
Convention & 
Exposition 

MRT editors preview the paging 
and mobile telephone industry 
association’s Washington, DC, 
conference. 


On the cover: MRT's Third Annual Salary 
Survey on page 10 allows you to compare your 
earnings with your peers. 
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Editorial 
And then there were two? 


Letters to the editor 


A tip for cleaning circuit 
boards. 


News 


Bush nominates Sikes for FCC 
chairman, two others for com- 
mission seats. 


ACT update 


Council] members 
handbook. 


debate 


Regulating technology 


Public safety nixes third-party 
service-providers. 


New products 


Earmark and Ace Communica- 
tions are the ““Readers’ Choice.” 


Literature 


Feedback 


Readers use classified advertis- 
ing as reference material. 


People 
Calendar 
Classified ads 


Ad index/hotline 
Find advertisers quickly. 


What do you think? 


How does your salary rate? 


©1989 Mobile Radio Technology (ISSN 0745- 
7626) is published monthly for free to qualified 
individuals by Intertec Publishing Corporation, 
9221 Quivira Road, Overland Park, KS 66215. 
Second-class postage paid at Shawnee Mission, 
KS, and additional mailing offices. POST- 
MASTER: Send address change to MOBILE RA- 
DIO TECHNOLOGY, P. O. Box 12960, Overland 
Park, KS 66212. 
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Deiivery Maint 
Truc! rag Vans 


Higher profit margins, reliability you can count on, 
and fast delivery. That's SSC. 


You win the bid. With a 50% markup. Full-line of signalling products. 
To make it easier for you to maintain higher profit Take your pick. DC and tone remote control units, 
margins, we keep our prices extra competitive. DC to tone converters, ANI encoders and displays, 
We can do it, because signalling is our specialty. CTCSS, single-tone, two-tone sequential, and 
You'll like our reliability. Touch-Tone® units. 
Profits disappear quickly if you have to make several The new desktop or wall-mount remote control 
service calls—at your expense! console pictured above is available in DC or tone, with 
You'll be pleased with the reliability SSC delivers. It’s a full range of features. You can field program it during 
backed up with a five-year limited warranty. installation to ensure system compatibility. 
You get your order when you want it. Fast. Ask for information. It’s free. 
A recent survey showed there’s a 90+ percent You'll receive a complete package of information on 
chance your order will be shipped within five working signalling products designed to raise your profit 
days of SSC’s receipt of your order. margins. Contact Solid-State Communications, 
In any case, we'll give you a firm shipping date and 21060 Corsair Blvd., Hayward, CA 94545. 
we'll make it happen. c= P — Cc ™ One source for all 
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Call now for full information package: 


800-227-1226 wa 800-227-0223 
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E ditorial 


Scanning... 


And then there were two? 

The Senate’s “punishment” of the 
FCC—stemming principally from its 
broadcast regulatory actions—continues 
to Icave the commission with three 
members out of an authorized strength 
of five. The Senate held no hearings to 
confirm two nominees submitted by 
former president Reagan more than a 
year ago. 

President Bush did not hurry to 
nominate replacements, either. He 
waited until six months of his own term 
clapsed before sending names to the 
Senate. 

Now the possibility exists that Patricia 
Diaz Dennis may exit, her term having 
expired June 30. Dennis is said to be 
“keeping her options open.” If she 
leaves, the FCC cannot make decisions 
that require a vote. With only two 
members, it will lack a quorum. Under 
law, she may remain as long as one year 
without renomination and reconfirma- 
tion. Dennis, a Democrat, remains at 
the FCC as of this writing. 

The president’s three nominees, 
Alfred Sikes for chairman and Sherri 
Marshall and Andrew Barrett as com- 
missioners, are Republicans. To main- 
tain the partisan ratio required by law, 
his next nomination must not be a 
Republican. 

Sikes and Marshall have federal ex- 
perience that will help them come up 
to speed regarding FCC matters. Never- 
theless, we will see three and perhaps 
as many as four new faces on a five- 
member commission, a situation not 
likely to mean quick decisions on pend- 


ing land mobile radio matters. 

In the interim, Dennis might depart, 
stalling decisions altogether. Among 
them are approvals for regional public 
safety plans that trigger the release of 
urgently needed 800MHz frequencies. 

It is deplorable to see government 
standing in the way of communication 
system development. The Senate is not 
punishing the FCC. The Senate is 
punishing residents of the United States 
who may suffer from delays in the ap- 
proval of communication systems that 


support life safety, the protection of 


property and the conduct of business. 
Keep that in mind, won’t you? 


Meteor-scatter, revisited 

In July, we made our third visit to a 
Missouri farm where Transtrack is 
building a base station for meteor- 
scatter communications, (See photo on 
this page and “Tracking 64,000 Vehicles 
With Meteor-Scatter Radio,” January 
1989 MRT.) 

This time, instead of an empty field, 
we found an equipment shelter and four 
towers topped with antennas. A nearby 
utility pole bears the ac power main 


Four towers support yagi receiving anten- 
nas and turnstile folded dipole transmit- 
ting antennas at a remote base station in 
Missouri. The meteor-scatter communica- 
tions facility is operated by Transtrack, 
Marion, MA. 


switch. The switch position was “off.” 
so the site was not active. 

But it is clear that the race is on. 

Several technologies racing to capture 
lucrative long-haul truck communica- 
tions and position location contracts are: 

* meteor-scatter propagation. 

* seostationary orbital satellites. 

* terrestrial specialized mobile radio 
networks. 

Development once was hush-hush. 
With a few companies, it still is. But 
now system operators send flurries of 
press releases whenever a trucking com- 
pany selects their service. They want to 
create a “‘bandwagon” effect that draws 
more and more customers. 

It draws us back to Missouri to watch 
a unique technology unfold. 

—Don Bishop 
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transcrypt 


NEW TECHNOLOGY FOR TODAY’S RADIOS 


Nobody 


When you need voice 
privacy, Transcrypt has 
the system for you. And 
nobody does it better! 


Full Range. From the 
reliable SC-400 to the amazing 
SC-460 computer controlled 
system, nothing else even comes 
close. 


Performance. Transcrypt 
customers enjoy voice quality and 
radio performance unmatched by 
any other system. 


Installation. Transcrypt can 
fit virtually any radio— mobile, 
portable, or base unit— with 


simple, easy-to-follow instructions. 


We support over 400 models from 
42 different manufacturers and 
are adding new ones every day. 


“PRIVATE” thoughts from 
Transcrypt customers: 


“Perfect...on demonstrations the 
scramblers sell themselves...real high 
guality...." (Dealer in Kentucky) 


“Working very well...now every police 
officer wants the extra security...a real 
nice security addition to our system....” 
(Police Department in Kansas) 


“Nothing but good and great things to 
say...they work beautifully...we'd love to 
tell others about them...they’re great!” 
(Police Department in Washington 
state) 


“Excellent field support...Audio quality 
is better than any other scrambler we 
have had experience with. We have no 
complaints.” (Dealer in lowa) 


“at first | thought the scramblers were 
not working at all because the audio 
recovery was perfect.” (Motorola user 
in Tennessee) 


scrambles better 


Each postage-stamp-sized Transcrypt 
CVP™ controller is equipped with a 
powerful Motorola microprocessor. 


Satisfaction. Transcrypt is 
responsive to customer needs and 
provides fast, efficient service. 


™ 


Crypto Voice Plus", 
Transcrypt’s exclusive CVP, 
provides outstanding features and 
capabilities not found in any other 
system. 


SC-400 Reliable voice privacy 
¢4 codes inversion 
SC-440 CVP I medium privacy 
* 256 codes 
SC-450 CVP II high privacy 
4096 codes 
SC-460 CVP III very high 
privacy 
* Over 100 billion codes 
¢ ANI, Unit Status 
* Radio Emergency, 
Radio Kill 
* Computer Aided 
Dispatch 


Transcrypt modules installed in Motorola, 
King and Icom portables. 


Transcrypt scrambles to bring you peace of mind. 
A Toll-Free call is all it takes, 
Most orders shipped within 48 hours. 


Toll-Free (800) 228-0226 
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transcrypt/international INe 


Telex 466146 + Fax (402) 435-6780 
1620 North 20th Street, Lincoln, NE 68503 


Crypto Voice Plus and CVP are trademarks of Transcrypt International, Inc. 


etters to the editor 


For circuit boards: 

In the June issue’s “Letters’* column, 
Klaus Spies asks for non-chlorofluoro- 
carbon flux solvents and circuit coolers. 

I recommend ethanol (pure grain 
alcohol) and a toothbrush for cleaning 
boards. Find a “mustard dispenser”’ 
squeeze bottle and make a tiny pinhole 
in its tip for squirting the ethanol. 

For freeze spray, I suspect that car- 
bon dioxide (pellet gun) cartridges may 
be fitted into the tiny oxy-butane braz- 
ing torches sold by Radio Shack and 
others, allowing one to chill components 
in an effort to find intermittents. The hot 
tip of a soldering iron works to ferret 
out thermal-related intermittents. 

Ron Johnson 
Austin, TX 


Service manuals: 

I am looking for service manuals for 
Livermore Data models LCP-I010, LCP 
2020, LCP 2080 and LCP 4080 mobile 


Moloille Raclio 
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telephones. Possibly an MRT reader may 

have these or know where I can find 

them; the manufacturer no longer is in 
business. 

Geotf Fors 

769 Pacific St. 

Monterey, CA 93940 


Field strength: 

“Paging Coverage vs. Frequency” 
(June 1989) is a good article. But it con- 
tains one big mistake. 

In Figure 1, and the text relating to 
it, the authors claim that if a signal at 
a particular free-space distance from the 
transmitter has a field strength of 
100zV/m, then the signal at twice the 
distance will have a value of 25uV/m. 

Not true. The emitted energy is 
power; it is composed of both voltage 
and current. Thus, with field strength 
inversely proportional to the square of 
the distance from the source (4 at twice 
the distance), field strength is a meas- 
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urement of field power, not voltage. 

For example. half the voltage times 
half the current equals one-fourth the 
power, a 6dB loss. 

Therefore, the voltage field strength 
is 50uV/m at the distance indicated by 
the diagram, not 25yV/m. 

Stephen R. Weber Jr. 
Fresno, CA 


Correct!—DB 


Fast Fact Card comments: 


The most interesting article in the 
March issue was “Modify Code 3 
Equipment For Public Safety Use.” 

Among the toughest problems en- 
countered on the job are obtaining good- 
quality replacement parts at reasonable 
prices and pinpointing defective high- 
frequency inductors in circuits. 

Michael S. Sage 
Radio Technician 
Charlotte, NC 
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Bottom 
~ Linewith... 


Enhance Your Existing ———"——-—-— 
Two-Way. System-with._._.______. 


CES DTMF Encoding Microphones, 
~ Handsets, and encoder pads for hand held 
~~ F ad10S;-fully-automatie-Ttelephone— 
__.__ Interconnects, and complete Community 
Radio Telephone Terminals with Call 
—-——-—-ecounting-and Billing Facitities-CES is the 
___....___ undisputed leader in radio-telephone 
interconnect with a genuine commitment to 
————-dependability: We're large enough to-supply 
room YOUL-FEQUIFeMents, yet.sMall_enough-to.give__.._ 
you the personal service you deserve. Call 
~~ Our Sales department today and let us help ~~ 
-you-Maximize-your radio system profits! ———________ 


_ Make The RIGHT Connection 


a Communications __ a eee 
____ Electronics 


— Soma EERESECS - ——-—- ~ - —— 


931 = “Semoran & Blvd. 

= —Winter-Park,-Florida32792-—__ - 
National: (800) 327-9956 
Local: (407) 679-9440 © 


FAX-{407} 679-8110 


| SDI-50 


5 Telephone Interconnect 


Y cs 


600L/710 
DTMF Microphones 


800/860 


DTMF Mobile Front Pane! Mount 
Handsets DTMF Encoders 


[REPEATEAMANIA] 


RM-10CA 
Repeater Maker 


510SA 
Simplex Patch 


SDI-50 Simplex’ 
Duplex Interconnect 


0 act-35 


BS} Conirci Station interconnect 


ACE35 Simplex Vox 


Control Station Interconnect 


5200 Community 
System Interconnect 


3500 Remote Data 
Storage Station 


DID-50 DID Selector 
Level Interface 
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Letters to the editor 


I like the specific problem-solving or 
applications of technology articles, such 
s “Radio Modems Replace Leased 
Lines” by Judi Kanne and “Modify 
Code 3 Equipment For Public Safety 
Use” by B.A. “Duke” Ducote in the 
March issue. 

The most interesting article in the 
issue was ““When To Use Strobes On 
Communications Towers’? by the 


editorial director. 

The most difficult problem on the job 
is providing “star wars’ communica- 
tions on a smal] budget and within 
regulatory guidelines. 

James Crate 
Communications Supervisor 
Shell Oil 

Deer Park, TX 


At HUTTON 
We're Ready to Roll! — 


With CELWAVE cable py casLewave 


are all available from HUTTON. 


We've got ROLLS and ROLLS of Celwave brand cable from 
LLFLEX 1/2" to the husky 15/8" IN-STOCK ready to roll out the door 
to you. Hutton Communications also has Celwave connectors and 
professional connector installation available as a low cost optional 
service. Hutton Communications inventory is centrally located for the 
most rapid delivery to just about anywhere and our assembled cable 
and connector prices are hard to beat. 
connectors, professional connector installation and great service 


Quality Celwave cable, 


Distribution Services of M. Hutton & Company 


Heacauarters 
Hutton Communications [LI]; 
3240 Garden Brock Orwe LOS 
Dalias Texas 75234-2309 

heey -0580 

2-381 
Fan Die re 484-9254 


Sates Agency 
Hutton National 
SBD FM 1960. Sune 215 
Humble Texas 77338 
713-446-4050 
800-325-8950 
Fax 713-446-5779 
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The most interesting article in the 
May issue was ‘Performance Testing 
For Base Remote Control” by Harold 
Kinley, CET. 

The toughest problems on the job are: 

(1) keeping up with the rapid ad- 
vancements in technology and their 
applications. 

(2) Finding, hiring and keeping com- 
petent technicians. 

Robert A. Fay 

President 

Police Emergency Radio Services 
Framingham, MA 


A fine magazine for the trade. I would 
encourage you to print more “‘hands-on” 
articles, such as “Performance Testing 
For Base Remote Control” by Harold 
Kinley, CET, in the May issue. 

“What's the Range of My Pager” in 
the same issue was informative. 

John B. McMahon II 
U.S. Coast Guard 
Elizabeth City, NC 


The magazine always is interesting, 
informative and a pleasure to read. 
All of the February issue’s fiber op- 
tic articles were interesting. But 
“Replace Coaxial Cable With Optical 
Fiber” may have the most promising 
idea. 
The two toughest problems faced on 
the job are: 
* Time—Balancing customer needs 
and responses with the shop workload. 
* Experienced technicians—Finding 
top-quality people for an expanding 
service shop. 
Joe Evans 
Manager 
Clackamas Communications 
Eugene, OR 


The May 1989 issue was a good issue, 
as usual. I enjoy articles that cover the 
basics that often are taken for granted. 

I especially liked “Base Remote Con- 
trol Performance Testing” by Harold 
Kinley, CET. 

One thing more: It is difficult to 
remember al] the abbreviations used in 
magazines. 

Charles L. Kelsey 
Kelsey Communications 
Mayville, NY 


ER 


HANDS FULL? 


Store and Send Messages 
with Radio MailVox 


Tending to business often means radios aren't. All those dollars a 

for 2-way ... and no one’s in! MX-COM’s Radio MailVox Er Ee \ 

bridges the unattended gaps of 2-way communications: )) (eae paca 
e Announcing whereabouts and ETA / WY | 


of busy fleet units. ‘Hh, i 
¢ Storing radio dispatches. ences Vi adil v. 
¢ In the relay mode the weaker signals ene : 
of a personal radio are stored and = aN 
then, repeated with the greater power eee a aa é BEY EN 
and range of the mobile — in simplex _--~ : ; = 
if need be. 
With the MX P1381 Radio MailVox, eee SSSSE AT MASE tae deine sass 


radios don't loaf when hands are full. "4 Radio Dispatched 


To keep your radios from loafing, 
Call Toll Free 


1-800-638-5577 


Nae 


AS 


ey 


en een 


wa 


MX P1381 
Radio MailVox™ 
Voice Store and Send Card 
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1989 Salary Survey 


Median salaries for technical, corporate and operations staffs have escalated 
since last year. The median ‘percentage of increase’ for all staff types 
rose as well. This report indicates certified technicians reap higher earnings. 


By Jane Bryant 
Staff Editor 


The mobile radio professional salary 
news this year is sweet for technical, 
corporate and operations staffs alike, 
where the group median salaries have 
increased since last year. Regarding me- 
dian salaries, the report reveals those 
with certified technical competency and 
holders of an FCC license command 
higher pay than non-certified in- 
dividuals, demonstrating the growing 


importance of certified technical com- 
petency. This and other information 
presented in this year’s survey will help 
you to compare your salary with your 
peers. 


The study 

Survey information is broken into 
three staff profiles of those in the mobile 
radio field: corporate staff, operations 
staff and technical staff as shown in 
Tables 1, 2 and 3 on the following pages. 
For a guide to title classifications under 


each staff profile group, refer to the 
listings under the respective groups on 
the subscription card on page 129, 

Within the tabular staff profiles, 
categories include: 

* salary level. 

* salary increase received during the 
past year. 

* fringe benefits. 

® years in present job. 

® years in mobile radio industry. 

* education. 

* age. 


OO  ......... 
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$35,000 to $49,999 ~~ | 


$25,000 to $34,999 


7 


$25,000 to $34,999 


a 


/ 29.5% 


ee 
a 


Be 


~~ $50,000 or more 


Figure 1. Percentages of respondents In 
salary ranges for corporate staff. 


$15,000 to $24,999 


Less than $15,000 


Not given 


/ 


0.7% 


J $50,000 or more 


$35,000 to $49,999 


Figure 2. Percentages of respondents in 
salary ranges for operations staff. 


Breakdowns within the tables for each 
staff profile type encompass dealers, 
public safety, business and industry, 
transportation and service-providers 
segments. 

Median salaries are given for the 
subgroups as well as total median 
salaries for each staff profile group. 
Because the tables report median 
salaries, these figures may be quite dif- 
ferent from average salaries. The me- 
dian salary is the midpoint for the group 
represented. Half of the group has a 
higher salary, and half of the group has 
a lower salary than the median value. 
The median value provides a_ better 
statistical representation of the overall 
data and is used throughout this article. 

It should be noted that a relatively 
small incidence rate of business and in- 
dustrial radio users and transportation 
radio user corporate staffs exist. 
Therefore, Table | on page 12 excludes 
individual statistics for these subgroups 
under corporate staff profile results but 
includes their responses in the total 
column. 

The median salaries for the three staff 


~ aes 
pe $15,000 to $24,999 
/ ae ff 8.2% 

/ at Less than $15,000 
{ (66% | 


| 


$15,000 to $24,999 


Suen or more 


$35,000 to $49,999 


Figure 3. Percentages of respondents in 
salary ranges for technical staff. 


profile groups are summarized in Table 
4 on page 18. As shown in Table 4, the 
median salary for corporate staff is the 
highest median salary in mobile radio 
at $41,000. Those involved in operations 
have the next highest median salary, 
which is $38,950, and the technical me- 
dian salary is the lowest at $37,050. 

A breakdown comparing 1989 earn- 
ings by percentages in each profile seg- 
ment is shown in Figures 1, 2 and 3 
above. Across all three classifications, 
the majority of the respondents list 
fringe benefits such as medical in- 
surance, paid vacation and paid sick 
leave as standard. 


1988 ys. 1989 

Figure 4 on page 20 further expands 
the median salary information by com- 
paring 1988 median salaries with those 
of 1989. Breakdowns of the three staff 
profiles within the industry segments are 
illustrated in the figure. 

As shown in Figure 4, median salaries 
have increased since last year for 
technical, corporate and operations 
staffs. The corporate staff encountered 


the healthiest median increase over last 
year, with this year’s median salary of 
$41,000, an increase of $4,800. 

Technical staff realized a $2,100 me- 
dian salary increase over last year, with 
this year’s median tabulated at $37,050. 

The median salary in operations went 
up slightly from last year at $38,950, an 
increase of $500. 

The largest median salary by 
subgroup in the corporate staff is 
$43,350 in the dealer segment. In the 
technical staff, $41,350 is the largest 
median salary by subgroup in the 
transportation segment. 

By far the largest median salary by 
subgroup across all three profiles is 
$48,500 for business and industrial 
radio users in the operations segment. 

Compensation variances occur from 
year to year, with the most drastic me- 
dian salary decrease encountered in the 
corporate staff service-providers 
subgroup. The median salary in this 
segment plummeted $4,500 from 1988 
to 1989, standing at $38,000 in 1989. 

Another significant median salary 
drop appears in the public safety 
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THE MODULINK CORDSET 
TO THE MOST ADVANCED 
DIMF MICROPHONE MADE 


INDUSTRY 
FIRST. 

Only DTMF mic 
with famous 
Shure Million 
Cycle Plus™ leaf 
switch for relia- 
ble operation. 


INDUSTRY 
FIRST. 


All functions, 
including illumi- 
nation, work off 
mic line — no 
need for 
separate power. 


TABLE 1— CORPORATE STAFF PROFILE* 


Total Dealers 


Salary Level 
Less than $15,000 
$15,000 to $24,999 
$25,000 to $34,999 
$35,000 to $49,999 
$50,000 or more 
No answer 


Median = $41,000 $43,350 


Received Salary Increase 
During Past Year 


Public Service 
Safety Providers 
% 


25.0 V1. 
12.5 5. 
25,0 9. 
37.5 9. 

_ 3. 


NA‘ 


Percentage of Increase 
Less than 3% 

3% or 4% 

5% to 9% 

10% or more 

No answer 


Median = 


ee ee | 


Fringe Benefits Received 
(Adds to more than 100% 
due to multiple answers) 


Medical insurance (paid) 

Dental insurance (paid) 

Life insurance (paid) 

Sick leave (paid) 

Vacalion (paid) 

Holidays (paid) 

Stock purchase plan 

Profit sharing plan 

Savings plan 

Pension plan 

Bonus 

Trade show/convention/seminar 
expenses (paid) 

Tultion refund plan 

Automobile furnished 


Years In Present Job 
Less than 3 
3or4 
5to9 
10 to 14 
15 or more 
No answer 


Median = 


Years in Mobile Radlo Industry 
Less than 5 
509 
10 to 14 
15 to 24 
25 or more 
No answer 


MODEL INDUSTRY 
S9OTT DIMF: 7 First. 


© 10 memory Set DTMF and 
storage. a= audio output 

® |lluminated levels easily 
positive through 
“tactile- feel” ; external access 
keys. ports without 

® Last number/ opening mic. 
redial. 

© Programmable 
“pause/drop” 
function. 

@ And many 


more 

features. Rem Also available. 
Model 590T 
Amplified 
Dynamic, 


Median = 


Education 
High school 
Two years of college 
Four years of college 
Post-graduate school 
Technical School 
Military 
No answer 


Age, Years 
Under 25 
25 lo 34 
35 to 44 
45 to 54 
55 to 64 
65 or older 
No answer 


Median = 


ann 
San 
ooo 


SHURE . 
BAAR EE IRE 
iV ULI 


Circle (10) on Fast Fact Card 


“Dus to a relatively small incidence rate for Business/Industry and Transportation Corporate Management, 
their responses have nol been included individually, but are inclusive in the total. 


**NA - Not available - sample size inadequate. 
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FOR SPEEDAND 
SIMPLICITY IN 
CELLULAR 
TELEPHONE 
TESTING... 


MARCONI INSTRUMENTS radio communications test set 2955 


OAS) mee FCO EVEL ee MOD 


AP PUTERS VARIABLE INCH MENT 


Oscaioscort xT Moo 
wer vouume irensery | vert moms switr eosiriae ePUT 


oN ° 2 Ten 
4> ea a 


OE VAALLLL GON THOL POET Mmer 


[ 1 


Cee 


6) eepbnonedienytirity C) 


All this plus... 
¢ Full cell-site simulation » Parallel/ 
serlal/lEEE printer output ports 
¢ Non-volatile storage of local 
operational parameters © Full 
line of accessories available 


Marconi’s 2957 Cellular Radio Test Set 
drives you to the finish line while others 
are warming up their equipment. 

Just press a single bution and 
immediately know if the radio 
passes or fails. If in-depth tests are 


including: audio break-out box, 
required, the powerful duplex 
display of the Model 2957 allows aprile storing custom test 
monitoring of key transmitter FOUN NOS ONS ane e 

Cross the winner's line to efficiency, 


and receiver measurements 
simultaneously. Now you can 
perform fault analysis or 
‘adjust the radio to meet 
EIA or‘carrier specifications. 


Circle (11) on Fast Fact Card . Visit us at LMEX, Booths #21 & 22 


ee ———— : : Spec Seamer 


Call or write for literature or demo. 
Marconi Instruments, x 
3 Pearl Court, Allendale, Nu 07404, 
4-800-233-2955: * (201) 934-9050 


TABLE 2 — OPERATIONS STAFF PROFILE 


Public Business/ Service 
Total Dealers Safety Industry Transportation Providers 
% % % % 


Salary Level 
Less than $15,000 f - ; 
$15,000 to $24,999 s i 5 : 17.1 
$25,000 to $34,999 A 34.8 : % 5 25.7 
$35,000 to $49,999 E 30.4 B A 4 37.1 
$50,000 or more 5 13.0 i f fi 20.0 
No answer E - : _ 


Median = $38,950 $33,750 $34,200 $48,500 $45,850 $38,450 


Received Salary Increase 
During Past Year F h i i 64.7 
Percentage of Increase 
Less than 3% 
3% to 4% 
5% to 9% 
10% or more 
No answer 


Median = 


Fringe Benefits Received 
(Adds to more than 100% 
due to multiple answers) 


Medical insurance (paid) 

Dental Insurance (paid) 

Life Insurance (paid) 

Sick leave (paid) 

Vacation (paid) 

Holldays (paid) 

Stock purchase plan 

Profit sharing plan 

Savings plan 

Pension plan 

Bonus 

Trade show/convention/seminar 
expenses (paid) 

Tuition refund plan 

Automobile furnished 


Years In Present Job 


Less than 3 
3or4 

5 lo 9 

10 to 14 

15 or more 
No answer 


Median = 


Years In Mobile Radlo Industry 


Less than 5 
§ to 9 

10 to 14 

15 to 24 

25 or more 

No answer 


Median = 


Education 


High school 

Two years of college 
Four years of college 
Post-graduate school 
Technical school 
Military 

No Answer 


Age, Years 
Under 25 
25 to 34 
35 to 44 
45 to 54 
55 to 64 
65 or older 
No answer 


Median = 


aa — Qh rh 
® | | NAS | 


~ 
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Tee dees 
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DIMF SIGNALLING EXPERTISE 
ACROSS THE BOARD 


In today's world of two-way radio selective signalling, DTMF is the 
name of the game. And, as a technological leader in radio signalling, 
Selectone again has made all the right moves. 

Move One: to acquire Airwave, Inc., and its full-featured DTMF designs. 


Move Two: to apply Selectone's renowned applications engineering 
expertise to these designs to provide low cost precision engineered 
decoders capable of interface to ANY radio system. 

Move Three: to back our new product line with Selectone’s exclusive 
Five Year Parts & Labor Warranty. 

It's just the beginning of a game plan where every move makes YOU a 
winner, Just check our starting line-up and judge for yourself. 
MODEL ST-800 FOUR-DIGIT DTMF DECODER. Our most 
popular version, measuring only 2.0”L x 1.25”°W x 0.4”H. Includes 
horn and lamp output. Very low cost. 


MODEL ST-805 MINIATURE UNIVERSAL DTMF DECODER. 
Only 1.55”L x 0.85”W x 0.27”H for easy mounting in both mobiles 


electone 


SELECTONE CORPORATION © 23278 Bernhard! St. * Hayward. CA 94545 
Prov: (415) 887-1950 e IWX 910-363-0709 © FAX (415)887-4011 


and portables. Features include 1 to 7 digit code capacity, transpond, 
alert tone, horn and call light outputs. 

MODEL ST-806 SUB-MINIATURE DTMF DECODER. Same as 
ST-805 but only 0.15” thick! Designed for portables where space is a 
factor. 

MODEL AW-390 DTMF DECODER IN A DIP PACKAGE. 
Designed for use as a P.C. Board mounted component. 

MODEL ST-815 MOBILECALL* DTMF DECODER. Dash- 
mount DIMF decoder providing call tamp, call alert buzzer and horn 
control in attractive 2.8’°L x 2.1°W x 1.3"H package. 

These are just part of our exciting new DTMF gambit that will add new 


capabililes to your two-way product line. Call us toll-free today at 
(800) 227-0376 for full facts. 
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In Canada 
EASTCOM INDUSTRIES © 215 Rowntree Dairy Road, Unit 1 
Woododndge, Ontario L4l BBB © (416) B40 2550 © FAX (416) 650 24560 


TABLE 3 — TECHNICAL STAFF PROFILE 


Public Business/ Service 
Total Dealers Safety Industry Transportation eroaent 
% % 


Salary Level 
Less than $15,000 
$15,000 to $24,999 


Recelved Salary Increase 
During Past Year 


Percentage of Increase 


Less than 3% 
3% to 4% 
5% to 9% 
10% or more 
No answer 


Median = 


Fringe Benefits Recelved 
(Adds to more than 100% 
due to multiple answers) 


Medical insurance (paid) 

Dental insurance (paid) 

Life insurance (paid) 

Sick leave (paid) 

Vacation (paid) 

Holidays (paid) 

Stock purchase plan 

Profit sharing plan 

Savings plan 

Pension plan 

Bonus 

Trade show/convention/seminar 
expenses (paid) 

Tuition refund plan 

Automobile furnished 
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Years In Present Job 


Less than 3 
3or4 
5109 

10 to 14 

15 or more 
No answer 


Median = 


a nm 
Been Ont ot 
wuouh 

rr) 
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fe 
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Samkoa 
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Years In Mobile Radio Industry 
Less than 5 
5to9 
10 to 14 
15 to 24 
25 or more 
No answer 


Median = 


Education 
High school 
Two years of college 
Four years of college 
Post-graduate school 
Technical school 
Military 
No Answer 
Age, Years 
Under 25 
25 to 34 
35 to 44 
45 to 54 
55 to 64 
65 or older 
No answer 


Median = 
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SIMPLEX OR FULL DUPLEX 
NOBODY INTERCONNECTS LIKE CSI! 


MODEL 8200 FULL DUPLEX 


FULL DUPLEX eee Repeater Controlics/ interconnect ) 
: ner 
[__ tin wet ih eo 22:29 2... 


The 8200 is for all private or shared systems requiring full or half duplex 
radio telephone interconnect. Four separate tone formats are available for 
mobile selective calling. An optional ANI allows programming up to FIFTY 2- 
6 digit access codes with or without toll restrict. Line in use detection 
prevents a mobile from interrupting a call in progress. A built-in repeater 
controller will convert any receiver and transmitter into a carrier or CTCSS 
private system repeater complete with courtesy beep etc. 


USER SELECTABLE MODES: OPTIONS: 

* Full Duplex * 50 User ANI Validation 
* Regular Half Duplex (prog. over the air) 

* Privacy Half Duplex = 1000 Call Two Tone 

* Repeater Controller * 1000 Call 5/6 Tone 


* Dial-Up Remote Base * 38 Call CTCSS 
* Dial Access Paging/Selective Calling * CTCSS Control Board 
« AUX Relay 


MODEL 9800 SIMPLEX/SEMI-DUPLEX 


MicroPatch 


eeo 


(az 
FAS conmect Systems inc. S 


MicroPatch is the only interconnect available that operates either as a 
control station interconnect (Operates through any conventional or trunked 
repeater system.) or as a VOX enhanced sampling interconnect. 
MicroPatch allows use of a base station radio from any telephone, in 
addition to providing ringout and land to mobile selective calling. Mobiles 
can dial out manually or use the built-in 90 number autodialer. MicroPatch 
will even dial a preset phone number when a mobile/portable presses the 
mic button five times. The dial access remote base and five press autodial 
features allow MicroPatch to operate as a complete land/mobile, 
mobile/land dial up remote. 


USER SELECTABLE MODES: 
- VOX Control Station Patch 

* Sampling Patch (VOX enhanced) 

* Semi Duplex Patch 

* Repeater Controller 

* Dial-up Remote Base 

* Dial Access Paging/Selective Calling 


OPTIONS: 

* 1000 Call Two-Tone 

* 1000 Call 5/6 Tone 

* 38 Call CTCSS 

« CTCSS Control Board 
Electronic Voice Delay 
» AUX Relay 
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THINGS TO LOOK FOR 
IN A PATCH: 


Standard Features: 
(both models) 


* Built-in user programming 
keyboard & display 

+ User programmable CW ID 

* 90 number autodialer 

* Last number redial 

+ Pulse/regenerated DTMF 
dialing 

* Press Mic button five times to 
dial pre-selected number 

* Toll protection 

** up # down or multi-digit 

* Secret toll override code 

* Hook-flash 

* Dialtone/busy disconnect 

* Ringout on 1-9 ring 

* Ringout DTMF sequence 
(activates horn honkers etc.) 

+ Dial-up remote base 

* Land/mobile selective calling 
(DTMF-DTMF std.) 

* Mobile/mobile selective calling 

* Trunking pulser (9800 only) 

* AUX relay control 

+ Built-in noise squelch (No COS 
connection required) 

« Rack or desk cabinets available 


AND MUCH MORE 


CONNECT SYSTEMS INC. 
2064 Eastman Ave. #113 
Ventura, CA 93003 
Phone (805) 642-7184 
FAX (805) 642-7271 


TABLE 4—MEDIAN TOTALS BY STAFF TYPE 


Salary 


Percent 
of Increase 


Years in 
Present Job 


Years in 
Industry 


Age 


Corporate” Operations 


$41,000 $38,950 


Technical 


$37,050 


*Business/Industry and Transportation segments do not involve corporate staffs. 


. subgroup of the operations staff. The 
median fell $1,500 this year to $34,200. 
The median transportation subgroup in 
operations also fell, but only slightly, to 
$45,850, a decline of $700 from 1988 
figures. 

The only other decrease in median 
salary falls in the technical staff business 
and industrial radio users subgroup. The 
median dropped $300 to $38,450. 


% of increase 

The percentage of a salary increase 
reccived should be evaluated by in- 
dividuals in mobile radio when compar- 
ing income across the industry. The me- 
dian percentage of increase can be 
significant in the growth of median 


salaries over the years. All three staff 


groups experienced an increase in the 
“median percentage of increase” 
column. 

The corporate staff showed a 0.6% 
gain over last year in median percentage 
of increase received, yielding an 8.9% 
median increase for 1989, 

Technical staff gained a mere 0.4% in 
the median percentage of increase re- 
ceived, with 5.1% as the median. For 
the operations staff, the increase was 
more substantial at 0.8% , netting a 5.4% 


median increase. 

Within the technical staff breakdown, 
dealers, service providers and business 
and industry segments percentage of in- 
crease plunged. Transportation and 
public safety sectors showed gains in 
percentage of increase in the technical 
staff, 

For the operations bracket, dealers, 
business and industry and service pro- 
viders witnessed declines in median 
percentage of increase, with transpor- 
tation and public safety sectors median 
percentage of increase reported up. 

In the corporate staff, dealers median 
percentage of increase rose, while the 
service providers median percentage of 
increase declined. The median percent- 
age of increase for the public safety sec- 
tor cannot be determined duc to a low 
incidence rate in that category. 


Certificate holders 

Technicians in the land mobile field 
can be licensed or certified by various 
organizations, and many technicians 
report they are certificate holders. For 
those in technical positions, holding a 
certificate means higher wages. 

In the technical staff profile. 78.6% 
are licensed or certified; some techni- 


cians are credited by more than one 
group. Of the total technical staff that 
is certified or licensed, here are 
statistics on the license type or 
certificate: , 


% of total in Of the 
technical holders, % 
staff that with specific 

holds license _— certificates 

FCC 74.3 94.5 
NABER 48.6 61.8 
NARTE 8.6 10.9 
ISCET 4.3 §.5 
Other 2.9 3.6 


For those falling in the technical staff 
profile. holding a certificate translates 
to a higher median salary of $37,550. 
Non-certificate holders in this classifica- 
tion report a median salary of $35,000, 
a significant difference of $2,550. 

In the corporate staff profile, 44.3% 
of the respondents are certified, with 
92.6% of those certified holding an FCC 
license. Other certifications and licenses 
are reported in the following statistics 
on page 20. 
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Why Tinker 
When it Co 
Commun 


Cellular... 
Trunking... 


Tracking Generator... 


now available with the New FIV/AM-1200S 


The FM/AM-12008S is still the most feature intensive of all 
communications service monitors. 


See for yourself: The FM/AM-12005 includes a 1 GHz spectrum analyzer, 1 MHz 
scope, 2 V receiver, duplex capability, 150 watt power meter, RS-232 interface and 
numerous programmable functions—all standard in one self-contained, compact and 
portable unit. With fhree new options, the 1200S can now test cellular mobiles; 
CLEARCHANNEL LTR® compatible mobiles/bases; and duplexers, combiners and isolators. 

Think of the advantages of having all these features in one package. With the 12008 
cellular option you no longer have to be concerned with what type of test interface the 
radio has. By connecting a coax between the transceiver and test set you are ready to go. 
When you need to verify a trunked radio, just connect the RF cable, enter the mobile and 
system information into the 1200S and execute. This now eliminates the need for “add-on” 
or accessory units to perform cellular and trunked systems testing. 

How many times have you wished for a convenient, inexpensive way to observe the 
frequency response of a cavity or duplexer? The new 1200S tracking generator option will 
do just that. By connecting two cables, you can observe the frequency response directly 
on the 1200S CRT, providing for instantaneous monitoring of filter characteristics. 

Where else can you get all this capability in one communications test set? No where! 
Compare and you'll agree...the FM/AM-12005 és the logical choice, 


"pit ~~ Don’t tinker around! Buy IFR, the monitors that make the others 


seem like toys. own, 
ha IFR SYSTEMS, INC. 10200 West York Street, Wichita, Kansas 67215-8935 US.A., inf? 
Phone 316/522-4981, TWX 910-741-6952, PAX 316/524-2623 "5 . 
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PLEASCHANNEL LTR® \s a registered trademark af EF JOHNSON CO 


Four groups offer certification programs for land mobile technicians. Examples of cer- 


tiflcates from two of the organizations. 


% of total in 
corporate Of the 
staff that holders, % 


holds license with specific 
or certificate certificates 


41.0 92.6 
19.7 44.4 


FCC 
NABER 


The median salary for certificate 
holders in the corporate profile is 
$43,350 vs. a $38,750 median salary for 
non-certificate holders, a considerable 
difference of $4,600. 


In the operations staff, the same holds 
true for a higher median salary for cer- 
tificate holders. In operations positions, 
39.2% are certificate holders. These 
certificate holders earn a median salary 
of $40,850, compared to a median salary 
of $37,900 for non-certificate holders. 
Certificate holders enjoy a sizable me- 
dian increase of $2,950 over those who 
are not certified or licensed. 

Of the total operations staff that is 
certified or licensed, here are statistics 


Total Dealer Public Service;| Total’ Dealer Public Businese/ Trane Service 


Corporate Staff” 


DO 1988 median salaries. 


* Bualnesa/industry and Transportation 


** NA—Not available. Sample size too email. 


Figure 4. Comparisons of 1988 and 1989 median salarles by staff type and user type. 


Operations Statf 


on the license type or certificate: 


% of total In 
operations Of the 
staff that holders, with 
holds license specific 
or certificate _certificates 
FCC 37.2 94.8 
NABER 25.0 63.8 
NARTE 5.4 13.8 
ISCET 0.7 1.7 
Other 3.4 8.6 


Across all three staff profiles, the me- 
dian salary for a certified technician is 
$39,000 vs. a median of $37,100 for non- 
certified individuals. This signifies the 
importance of certification and licens- 
ing in terms of salaries. 


NABER certification 

According to our Salary Survey, the 
majority of certified technicians hold an 
FCC license, with certification by the 
National Association of Business and 
Educational Radio (NABER) the next 
most popular choice. 

When NABER started its certification 
program in 1984, it offered certificates 
to all who already held an FCC license 
at a grade higher than “Third Class” 
without requiring the applicants to pass 


D 1969 median saleries. 


corporate staffs are not Inciuded In 1988 results. Business/Industry and Transportation 
corporate staffs are Included In 1989 totals but are not listed Individually due te low incidence rate. 
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IF WHAT YOU WANT yt eee 
Incteased revenue from your s ‘SMR 
More users per channel _ 
Easing of channel congestion 
Improved service to customer 


Additional product and services to sll oe 


IF WHAT YOUR CUSTOMERS WANTIS: 


Increased productivity — 

Improved scheduling 

Information management 

Enhanced service to customers: 
Greater communications security. 
Reduction i in paperwork — 
Instant/error-free communications < 


INVESTIGATE THE POSSIBILITIES 


See how easily you can convert your 

EX voice-only SMR system into a highly 

efficient 
With a packaged mobile data 

: ‘communications system from Digicom® 

you can sell data communications and 

‘sophisticated Computer Aided Dispatch 


digital mobile network. 


only LTR * users. 
Digicom® introduces the TOTAL PACKAGE 


Res to mobile data communications. 


* For farther information on bow to get the 
most, from your communications system 
ze please call Ryan Empey or Lisa Peterson. 


5 “tTR® is a registered trademark of E.F. Johnson Co. 


Digicom 


Mobile Digital Technology 


== from. ElectroCom Automation inc. 


2910 Avenue F Arlington, Texas 7601 15276/1 -800-821- -1030 In Texas 1-800-633-5301 
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an examination. By late 1984. 32,000 
grandfather certificates were issued. 
after which they were unavailable. 

Thus, the NABER certificate, in most 
cases, represents that its holder 
previously passed the outmoded FCC 
exam before 1985, instead of a current 
exam that measures technical 
competency. 

The grandfather certificates expire 
after five years, but existing certificates 
had to be renewed by Aug. 31. Those 
that let their current certification expire 
without renewal are required to pass the 
NABER certification exam to requalify. 


NARTE exam 

The National Association of Radio 
and Television Engineers (NARTE) at 
press time was compiling questions for 
its EMC accreditation and certification 
examination. The exam format was ex- 
pected to be completed by the end of 
August. The exam covers lab accredita- 
tion for technicians dealing with electro- 
magnetic compatibility and electro- 
magnetic interference. 

The association also has grandfather 
candidates. An individual with nine or 
more years qualifies as a grandfather 
candidate. 

Other organizations that certify land 
mobile technicians include the Interna- 


GEOGRAPHIC 
LOCATION 


SURVEY 


New England 
Middle Atlantic 
East North Central 


West North Central 
South Atlantic 
East South Central 
West South Central 
Mountaln 

Pacific 

No Response 


tional Society of Certified Electronic 
Technicians (ISCET) and the National 
Institute for Certification in Engincer- 
ing Technologies (NICET). 

For more information on the industry 
certification programs, contact: 

NABER, 1501 Duke St., Suite 200, 
Alexandria, VA 22314; 800-759-0300. 

NARTE, P.O. Box 15029, Salem, OR 
97309; 503-581-3336. 

ISCET, 2708 W. Berry St., Fort 
Worth, TX 76109; 817-921-9101. 

NICET, 1420 King St., Alexandria, 
VA. 22314; 703-684-2835. 


Geographical breakdown 

For those interested in a geographical 
representation of respondents, Figure 5 
below details the breakdown. 

Many statistics besides the highlights 
mentioned in this text appear in the sup- 
porting tables and figures. These results 
perhaps will give professionals an edge 
when they go to negotiate salary. 

Obviously it will take 12 months for 
these data to provide analytical trends 
in salary levels throughout the mobile 
radio industry. As the mobile radio in- 
dustry and technology continue to 
change, these statistics will change, and 
MRT therefore will continue to conduct 
its annual reader Salary Survey and 
report the results of those surveys. 


Figure 5. Breakdown of reader responses by geographic location. 


For those readers who would like to 
comment on salaries in the land mobile 
radio industry, be sure to turn to page 
129 and answer this month's “What Do 
You Think?” questionnaire. The ques- 
tionnaire addresses trends in salaries in 
the industry and aspects of this survey. 
Fill out the questionnaire and return it 
to us. The results of the responses will 
be printed in a future “Feedback” 
column. 


Methodology 

On June 1, 1989, the marketing 
research department of Intertec 
Publishing, under the direction of Vicki 
Kerns-Vaal, conducted a scientific study 
on salary information of professionals 
in the mobile radio industry. 

Questionnaires were mailed to 1,554 
MRT domestic subscribers on the nth 
name basis. On June 21, 349 usable 
questionnaires had been returned. This 
translates into a response rate of 22.5%. 
Data in this article are based on these 
responses. 

The purpose of this Salary Survey is 
to provide mobile radio professionals 
with valuable information on compen- 
sation and careers that will help you bet- 
ter evaluate your own position and those 
of your colleagues. 
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SENOIK KING 


NEW HEIGHTS IN UHF. 


For more than 25 years, we've 
designed affordable high-performance 
radios to help people communicate in all 
kinds of situations, 

But our UHF handhelds 


system interconnection, 


DTME ANI for automatic number identifi- 
cation, channel/scan with a user-program- 
mable scan list. and three different prionty 
scan modes, We even have a time-out 


timer, busy-channel indicator 


are packed with more capabil- and busy-channel lockout. 
ities—and value—than any- In addition to our 2- and 
thing we've ever built. 14-channel handhelds, you 
We started with a com- can order your Bendix/King 
plete list of built-in features. UHF in 42- or 210-channel 
Such as Bandtrac™ tuning to models. giving you three or 
communicate on any fre- 15 unique 14-channel operat- 
quency in the band (450-512 ing modes. And the entire 
MHz), and Code Guard™ UHF senes can be pro- 
tone and digital squelch for grammed by cloning through 
selective calling. Along witha a personal computer or. with 
DTMEF encoder for telephone proper access authorization, 


via the keyboard. 


Allied-Signal Aerospace Company 
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And there's more. Our portable down- 
banded model opens up the 403-460 MHz 
range, The metal-cased MPU version 
is ruggedized to meet MIL-SPEC stan- 
dards. There's even an intrinsically-safe 
UHF handheld for use in hazardous 
environments. 

So now, no matter how big your com- 
munications problem, you've gota UHF 
portable that can handle it. 

For more information. call Cliff Casler 
at 913/842-0402. or write: 


BENDIX/KING 


Mobile Communications Division 

2920 Haskell Ave., Lawrence. KS 66046 

(913) 842-0402 or (800) 523-5955 In Canada. contact 
John Eaton, Lenbrook Industries. (416) 831-6333. 


Readers’ comments 


At the end of our Salary Survey, we 
asked readers to describe the most 
pressing problem facing the mobile ra- 
dio industry. Comments were diverse, 
but many readers’ comments centered 
on technicians’ qualifications and pay, 
frequency congestion, frequency coor- 
dination and technological advances. 


O) Technicians 

Readers recognize that trained and 
skilled technicians are a rare commodi- 
ty. Low wages are partly to blame for 
the lack of high-quality technical per- 
sonnel, readers report, but proper train- 
ing and education also are responsible. 
From responses centering on techni- 
cians as a source of the most pressing 
problems, comments include: 

“The most pressing problem, in my 
Opinion, is getting qualified people to 
service equipment related to RF trans- 
mission.” 

“The lack of qualified technicians; 
salaries are too low.” 

“The lack of competent technical 
personnel—there are plenty of computer 
freaks, but fewer and fewer people who 
know or have any interest in radio. Ra- 
dio no longer holds any interest for 
young people. Blame this on the FCC 
for the CB fiasco that gave radio com- 
munications a negative image. This also 
has been reflected in the declining num- 
bers of amateur radio licensees and the 
decline and poor quality of the new ham 
licensees.” 

“We need a strong radio communica- 
tions technical association to upgrade 
and standardize wages and benefits.”’ 

“Low wages. Higher pay would foster 
better training programs and would 
bring in better trained personnel. It 
seems that few, if any schools, current- 
ly have curricula supporting our trade.” 


O) Training 

Respondents believe training is not 
supported by some management and 
that training is deficient for most in 
areas of new technology. Comments 
pinpointing training and education as 
the most pressing problem include: 

“Technology is advancing so fast that 
many technicians cannot keep up to date 
due to lack of funding for training. 
Manufacturers do not assist in teaching 


technicians the ‘ins and outs’ of the new 
products. One-day seminars do not cut 
the mustard.” 

“Keeping the technical staff training 
up to date on emerging products.” 

“Maintaining proper training for tech- 
nicians.” 

““Concise methods and knowledge to 
troubleshoot to component level, espe- 
cially PLL circuitry.” 

“Technical training in surface-mount 
technology.” 


Pressing problems 


Finding qualified technicians. 
Low salaries, 


Frequency congestion and Inter- 
ference. 


Frequency coordination. 


Lack of availability of good in- 
dustry knowledge and educa- 
tion sources. 


Repair difficulties posed with 
new products. 


Keeping up with new tech- 
nology. 


C) Technology 

Technological aspects that are the 
subject of pressing problems include: 

“Tt seems to me that technology is ad- 
vancing so rapidly that traditional repair 
will be a thing of the past. Our new ra- 
dios, now being installed, are impossi- 
ble to work on at my shop. I will need 
entirely new equipment and skills to 
replace a defective component.” 

“Reluctance of manufacturers to 
produce a simple radio for simple 
needs.” 

“There is an increasing demand for 
repeaters and base stations. The indus- 
try is falling behind in development.” 

“The lack of field repairable radios 
and computer glitches in units that no 
one seems to have an answer to— 
diminishing need for repairman.” 

“Boards are becoming too small to 
repair; modular repair does not need a 
licensed tech,” 

*‘Board-level maintenance does not 
require technical people such as myself. 
So I need a new career.” 


“Complexity of equipment; adjust- 
ment to surface-mount technology.” 

“Moving from component-level 
repair to board changeout requires less 
skills but higher component cost. What 
are our next generation techs going to 
be like?” 


L) Frequency availability 

Readers’ comments on frequency use, 
availability, coordination and congestion 
include: 

“T feel the most pressing problem is 
that of frequency coordination. There 
just never seems to be enough coverage 
in one’s area, and applying for a new 
frequency is a never-ending struggle.” 

“Not enough research is done for fre- 
quency coordination.” 

“Availability of frequencies in major 
metro areas (land mobile RF) is far be- 
low the level needed to meet demand.” 

“Frequency allocation and coordina- 
tion—there are too many people using 
frequencies that they have not been 
licensed for.’- 

“Frequency spectrum—protection 
from broadcaster-created site manage- 
ment problems.” 

“Satisfying everybody’s frequency re- 
quirements at an affordable price.” 

“Frequency congestion—stock piling 
of frequencies and SMR channels by 
large companies.” 

““Spectrum—too much valuable spec- 
trum is tied up for frivolous purposes. 
Need/want ratio for radio spectrum 
usage is too low.” 

“Spectrum efficiency—need to incor- 
porate MDT technology and trunking 
technology into all spectrum, not just 
800MHz to 900MHz..” 


C) Miscellaneous comments 
“Interfacing of computers and com- 
puter technology in both equipment and 
servicing is the most pressing problem 
faced. How to teach all those who need 
to know. Specialization and depot 
repair? Is this what the future holds?” 
“Finding ‘good’ technical publications 
to keep techs up to date on the latest 
technology. MRT is one of the best. Your 
articles address subjects that have been 
of great help to me, from a technician’s 
point of view.” 
or) 
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AEROTRON 


When communication matters most. 


LANCER-M—the wide band VHF-FM radio built to perform when it counts. 


Large channel capacity (99) and wide bandwidth (24 MHz) let you keep in contact with all the emergency teams in 
action, not just the dispatcher. A dual priority scanning receiver with a unique “GRAB” 

circuit reduces message response time. The LANCER-M high powered 

transmitter (110 Watts) means calls for assistance are heard, even under 

difficult conditions. 


Aerotron's 35 years of serving the public safety sector have influenced 
the design of the LANCER-M. Rotary selectors, demanded by 
professional radio operators for intuitive quick adjustment, 

are provided on the control head. 


When communications is your life line, select Aerotron’s 
LANCER-M mobile radios. 


For more information contact: 
(Q) AEROTRON 
A Unit of GENERAL SIGNAL 


4801 North Blvd., PO Box 27500, Raleigh, North Carolina 27611 USA. FAX: 919-872-8751, TELEX: 579301, Phone: 919-872-4400 
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Repeater antenna 
selection and maintenance 


Practical tips help you to keep your repeater antenna in proper operating 
condition. Mounting, weatherproofing and troubleshooting techniques are 
discussed. Methods for testing the feedline are explained. 
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Figure 1. The vertical field pattern for the antenna shown In Photo 1 shows radlo energy 


concentrated toward the horizon. 
By Roald Steen 


Important to every repeater is the 
antenna. The transmitter determines 
how much power leaves the repeater; the 
antenna determines how much power is 
emitted, 

The emission pattern, how much 
energy is emitted in each direction along 
the horizon, is a primary concern in 
selecting an antenna for a base station 
Or repeater. Antennas come with a 
variety of emission patterns. An anten- 


Steen is an electronics instructor and free-lance 
writer, He has worked as a two-way radio techni- 
cian, and he lives in Woodbury, MN. 


na’s emission pattern sometimes is 
called the antenna directivity. 

If the repeater is near the center of the 
coverage area, an omnidirectional emis- 
sion pattern is desirable. If it is near the 
edge of the coverage area, the emission 
pattern should cover only 180° or less 
of the horizon. 

Where the geography requires 
unusual emission patterns, antennas 
usually can be found to deliver them. 
For example, if the area is restricted to 
a highway or railroad, a sharp, bidirec- 
tional pattern or tight figure eight emis- 
sion pattern may do. 

Some antennas offer emission pat- 
terns with downtilt to cover areas near 
the antenna site. 


Gain, another antenna characteristic, 
and directivity are related: Where there 
is gain, there also is directivity. 

With an omnidirectional antenna, 
gain means that the emission is concen- 
trated toward the horizon, rather than at 
vertical angles. (See Figure 1 at the left 
and Photo | on page 28.) The concen- 
tration of energy near the horizon helps 
to cover a wide area. Most mobile units 
served by the repeater are likely to be 
only a few degrees away from the 
horizon, as seen from the antenna. The 
few mobile units that are at a greater 
angle from the horizon are likely to be 
close to the antenna. To communicate 
with them, less repeater power and sen- 
Sitivity are needed. (See “Mobile 
Antenna Repair and Maintenance,” 
November 1987). 

The area to be covered establishes 
how much gain is desirable. For exam- 
ple, in covering a relatively small 
downtown area from a tall building 
antenna site, a great deal of gain may 
be counterproductive because with too 
much gain, transmitted power over- 
shoots the area to be covered. (See 
Photo 2 on page 30.) 


Placement 

It is common to place the antenna as 
high as possible, but if the area to be 
covered is small, it is better to choose 
a lower antenna location, as long as one 
can be found that has few obstructions 
to the horizon. 

When the coverage area Is large, such 
as a county, higher gain produces the 
best coverage. The highest possible 
antenna site also helps to deliver the 
widest coverage. 
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More is Less (imam 


‘ oo 

The PG 900 has more features than any other comparable pager such as, 16 message ? 
Capacity, unique message delete. and more. It is available 
immediately in 900 MHz RCC frequencies 


Less is More 


‘The New Micro is the smallest 16 mesxige numeric display pager on the market. Tt features 2 unique 
2 minute power off memory siwer. individual message delete, and more. 
The Micro will be available in UE and VHF 


NowsPaer” : 
ce oy UINIDEN Atom =e : 


The NewsPager is the most advanced alphanumeric display pager ever designed. It not only 
receives your messages, il can keep you up-to-date with news, 

stock market reports, sports and private cktta, 

The Newspager is now available 

with nationwide data delivery in 

900 MHz and VHF hi-band! 


First in innovation and built to last. the Uniden line of Pagers represents over twenty years of experience tit radio 
equipment manufacture, and a commitment to build the very best pager ever: Quality thal goes the distance from 
Uniden —the world leader in personal communications 
Call 1 800 292-2294 for more information aboul Uniden Pagers. See l sal Telocator Booth #308. 


The Choice of Professional 
Golfer Jack Nicklaus 
© 1989 Uniden Corparavion of America 


uniden 


Quality Goes the Distance 


“pening FOC appnwval 
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CELWAVE 


® Fast delivery. 
® No minimum buys. 
® Expertly installed connectors . 


© Complete selection of connectors 
and installation accessories. 


“TESSCO” 


Your Total Source* 
DIRECT ORDER HOTLINE 


800-638- 7666 — 


Touch 2 
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Alow cost 
alternative for 
two-way 
communications 


© 96’ self support, delivered 
to your door for $1600 


¢ Designed to meet your 
unique requirements 


¢ Rugged, dependable 
triangular construction 


21 HOWARD AVE. 
ELMIRA, ONTARIO 
CANADA N3B 226 


Give us a calf 
TEL. (519) 669-5421 


MANUFACTURING CO. LTD. 
FAX (519) 669-8912 
Delivery included ta most major 


P.O. BOX 186 
centres in the continental U.S. 
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An excellent transmitting antenna also 
is an excellent receiving antenna. The 
emission pattern and gain exhibited for 
transmitting also improve reception. 

Some repeater antennas come with a 
ground plane composed of a few radial 
poles, and a few may require mounting 
on a ground plane. (See Photo 3 on page 
32.) But most repeater antennas are 


VIEW OF RADIATOR 
ELEMENT AND 
FEED SECTION 


Photo 1. A collinear, radome-enclosed om- 
nidirectional antenna. (Photo courtesy of 
Antenna Specialists. Also see Figure 1.) 


designed to work without a ground 
plane. (See Photo 4 on page 34.) Many 
are designed for mounting on a tower. 

Some repeater antennas show dc con- 
tinuity to the coaxial cable ground when 
they are mounted. Others show an open 
circuit to coaxial cable ground when 
measured with an ohmmeter. When you 
troubleshoot antenna systems, check the 
antenna manual to learn whether the 
antenna under test should show dc con- 
tinuity or an open circuit to the coaxial 
cable ground. 

A repeater antenna mounted on a 
tower presents a special challenge when 
it comes time for service. The difficult 
access restricts the technician's ability 
to make tests and repairs. Most tower- 
mounted antennas should be replaced or 
tested only by someone qualified to 
work on towers. 


Feedline 

Coaxial cable used to feed the anten- 
na may be of a variety of types, but the 
use of 500 cable is universal. Low-cost 
coaxial cable, such as RG-8, has a braid- 
ed shield and losses that increase with 
radio frequency and cable length. Its use 
should be reserved for short coaxial 
runs and frequencies no higher than 
VHF. 

For higher frequencies and long cable 
runs, low-density foam, air or pressur- 
ized nitrogen dielectric coaxial cables 
with solid shields are preferred. These 
cables are more difficult to install and 
replace than cables with braided shields, 
but they are extremely durable. 

Coaxial cable performance degrades 
with time when moisture seeps into the 
cable. Braided cables are especially 
susceptible to moisture, which usually 
enters at connections. 

The high-density foam dielectric used 
in braided cable has more loss than low- 
density foam, air or nitrogen dielectric 
used in cables with solid shields. For the 
higher frequencies and longer cable 
runs, solid-shield coaxial cable may be 
pressurized with nitrogen to keep 
moisture out. 

Check the pressure in nitrogen-filled 
cable regularly. If your service shop 
maintains sites that use pressurized 
cable, check and record the nitrogen 
pressure whenever you visit those sites. 
Some sites with pressurized cable are 
equipped with telemetry signaling to 
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It starts when you open your mind to 
the possiblities of the most 
magnificent systems radios ever 
designed. The Omni IQ 1000 and IQ 
2000. They’re out-of-the-box 
compatible with any VHF or UHF 
system in the world. With imagination, 
they can be used to enhance any 
system. By using the gift, they can 
be used to create a system of radio 
communications beyond any other. 
The gift is interoperability. 

Now you can design a communications 
system in which the operative word 

is power...the power to communicate 
through the remarkable versatility 
provided by software driven radios so 
advanced that they will accommodate 


virtually any option to enhance any 
system. For instance, the Omni IQ 
2000 can operate crossbanded be- 
tween UHF and VHF simultaneously 
across the entirety of each complete 
bandwidth, including during the 
scanning sequence. 

The gift is in the attributes. 

Every conceivable feature can be 
built-in to the products, making them 
compatible with every system's 
requirements. In fact, the Omni IQ 
1000 and IQ 2000 can be used to 
completely redefine what system 
performance should be. 

The gift is in the company. 

Teletec embarked on the most 
advanced RF and software systems 
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project in the history of two-way radio 
four years ago. In that time, we have 
produced a product that has captured 
the attention of some of the most 
sophisticated systems customers on 
Earth. At the same time, we've 
developed a product support group 
that understands your expectations 
..and can fulfill them. 

The gift is in your mind. 

If you’ve ever asked yourself, “What 
if...2”' or “How could I...?” in regard 
to a radio system, the answer is here 
~ within the awesome power of the 
1Q 1000 and IQ 2000 from Teletec. 
Please call us with your ideas. 
We'll show you how the gift can 
be the talk of your future. 


PTL TELETEC 


The Talk of the Future 


10101 U.S. One North, Raleigh, NC 27604 

1-919-556-7800 

FAX: 919-556-6180 

TELEX: International 3772227 TELETEC 
Domestic 713772227 


© Copyright 1989, Teletec Corporation 
Patents and Copyrights pending. 
Specification/Features subject to change 
without notice. 
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emit an alarm whenever the nitrogen 
pressure drops too low. It is a good idea 
to keep a spare nitrogen bottle at sites 
where coaxial cables are pressurized. 

Degradation due to moisture usually 
is not severe in a properly installed 
coaxial cable, so it usually is not 
necessary to replace a cable for this 
reason alone. 

The first step in troubleshooting a 


possible antenna problem is a visual in- 
spection. Check to see whether it is in 
place and intact. For antennas mounted 
on a tower or on top of tall buildings, 
bring binoculars to help with the 
inspection. 

Weather may cause antenna problems. 
In some areas during winter, ice may 
cover an antenna. 

The primary instrument for antenna 


At last —- for mobiles AND PORTABLES - 


a super eves end- -to- end ANI system. 


This Great system Gets th ithe SiStS ANI Facoder for pert 2700 AN! 
Encoder for monies dently display base url \ supto 10 
Calls. Nas a Nese ae Clock display and RS? 27 oulput for printer c mnpuler Cisplay 
Sighone vane Lvele BANG improvemen im EFHCIENCY SECURITY end CONTROL for all 
types and sizes of mobile radio fleets 

SineoReenicerwnss lers as VOILE ©. UG PHOCCOLUES 

@ Cer.un idenuficauon of channel users. ME Emergency alam iniproves driver safety 

B Analyse channel uuhsation with date logund 

You Ihgetna FALSING ind Sgtone SANs compative with vwintually allmmobile and 
portable rachos 

mt AIT ANAM NET an encd-tocerid picket jive VOU Gil you ulcl ask 
for rt ANI system 


For complete details of the total ANI solution, contact Sigtone today. 


=< 


ONe 


Sigtone, Inc. specialises in high quality, high performance, tone signalling products for 


radio communication 


Boe No ld hk 2atliSsaA 
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service is a wattmeter. Measure forward 
and reflected power at the transmitter 
end of the coaxial cable. Much more 
than 2% to 5% reflected power indicates 
a problem that requires attention. 


Troubleshooting 

For easily accessible antennas, sim- 
ple tests may be used to isolate a sys- 
tem problem. 

Two technicians working together can 
more easily make the required measure- 
ments. One places the wattmeter in line 


Photo 2. An eight-pole, exposed folded- 
dipole antenna offers high gain that may 
be suitable for extended range but not 
close-in coverage, depending on mount- 
Ing height and terrain. (Photo courtesy of 
Cushcraft.) 


with the coaxial cable at the antenna 
while the other controls the transmitter 
while ensuring that no power is applied 
when the antenna is detached or while 
the other technician has contact with the 


“EMCEE REPEATERS BEAT OUR TOUGHEST TESTS 
ELIMINATING DEAD SPOTS OVER EXTENDED DISTANCES!” 


JOE FITZSIMMONS, Systems Engineer, Cellular Plus — Commonwealth Mobile Services. 


is | EMCEE’S ADVANCED 
EMCR-15 CELLULAR 


REPEATER OFFERS YOU: 


* SAW Filtering Techniques 


“We base our growth potential as a cellular firm 
on our ability to serve our customers. EMCEE 
has the advanced technology and is working 
closely with us to achieve our goal of 100% 
coverage in our cellular system.” 

Joe Fitzsimmons, Cellular Plus 


¢ Synthesized Frequency Manipulation 
* Full Use of A and B Control Channels 
* Back-up Power Source Standard 

¢ Free Systems Design Assistance 

¢ 24 Hour Toll Free Customer Hotline 


* American Pride in American Designed 


Products 


Joe Fitzsimmons, 
with Bob Luka and 

Frank Trainor of 

EMCEE, examines Cellular System Design 


EMCEE has been designing, manufacturing and installing RF transmitters and repeaters for over 
28 years. Today we are proud to offer our customers the finest systems available. And those 
systems are backed with products designed and built with American pride, 24-hour customer ser- 
vice, and in-house installation crews. If you have shadow areas in your cellular system, we have 
the product and system design capability to improve the coverage in your cell. 


Call EMCEE Now at 1-800-233-6193. 
We Can Turn Those Customer Complaint Calls 
into Customer Revenue Calls Today. 


Fax: 717-443-9257 
Call Toll Free:: 1-800-233-6193 
(in PA: 717-443-9575) 


EMCEE Broadcast Products 
Division of Electronics, 
Missiles & Communications 
White Haven, PA 18661 


advanced technology systems excellence 
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antenna system. Their efforts can be 
coordinated via hand-held two-way 
radios. 

Compare power measurements made 
at the antenna with measurements made 
at the transmitter. The comparison 
reveals how much power is lost in the 
coaxial cable and may indicate whether 
there is a problem in the antenna. 

Forward power always is somewhat 
less at the antenna than at the repeater 
output because of coaxial cable losses. 
For the same reason, reflected power 
normally is somewhat higher at the 
antenna. 

As another test, apply transmitter 
power through the wattmeter into a 
dummy load instead of into the anten- 
na, This test may provide information 
about the quality of the coaxial cable 
and the antenna, as the dummy load 
presents a nearly perfect match to the 
coaxial line and to the repeater. 


Continuity 
A simple continuity test of a coaxial 
cable can be useful. If the antenna is the 


Photo 3. A light-duty quarterwave ground plane antenna that uses radials. (Photo 
courtesy of Antenna Specialists.) 


It stops the shenanigans. 
$69 Digital ANI 


ini Introducing CSC’s ID-27 digital encoder for Automatic 
a Number Identification. It provides instant identifica- 
tion of every mobile transmission. 


Compatible with all radios. It can be used in a fleet 
of just a few radios or in fleets with up to 10,000 
mobiles. Has both initial ID and final ID. Also has 
emergency input. 


Unique FSK error-corrected burst is a mere 100 
milliseconds long. Provides 99.4% reliability at 2KHz 
deviation. 


Fleet price $69 (100 qty). Operates in conjunction with 
AID-10/S console decoder at $3,404. Optional 
MDS-2000 provides color monitor display. Call for 
brochure. 


CALL TOLL FREE 1-800-521-2203 


c | GONTROL SIGNAL CORPORATION | Manufacturers of Automatic Number Identifi- 
CONTROL SIGNAL CORPORATION cation {ANI} Systems, The Tone Monitor Time- 


1985 South Depew, #7 * Denver, CO 80227 » (303) 989-8000 keeper™, and Morse Code Station Identifiers. 
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The most successful shops get that way by working smarter, not harder. They don't put 
two techs ona job that requires only one. They don't spend hours repairing a part that’s more 
efficiently replaced. And they don't waste time purchasing their supplies from a long list of 
manufacturers or “specialty” suppliers when they can get it all in five minutes from TESSCO. 

When you need supplies, from your most basic “bread and butter” items tothe latest _ 
high-tech enhancements, work smarter. Reach for your brand new Summer 1989 Edition of 
TESSCO’ Illustrated Buyers Guide and Pricer. Its loaded with over 500 pages of land-mobile 
equipment and supplies from nearly 80 of the industry's top manufacturers, And youll find 
hundreds of illustrations and dozens of comparison charts to help make your toughest pur- 
chasing decisions a little easier. Plus, low prices and money-saving coupons to help make 
your profits a little sharper, - a =a 

But aside from great selection and low A vre 
prices, you'get something else when youuse our hel 
book — the industry's best service and most 
reliable support absolutely free of charge. Now 
that's working smarter. : 

Toreserve:your FREE copy ofourSummer | 
1989 Illustrated Buyer's Guide; simply clip the 
ecneon at right and dropitin the mail. Or call us, 
tolliree, 


From Your Total Land Mobile Source 


Serving The Industry Since1952— 


type that normally shows a de continuity 
to the coaxial cable shield, it must be 
disconnected from the cable for this test. 
If the antenna normally shows an open 
circuit to the coaxial cable shield, it 
does not need to be disconnected. 

Connect an ohmmeter to the shield 
and the center conductor of the cable at 
the repeater end. If the cable has no 
short circuit between the center conduc- 
tor and its shield, the ohmmeter will 
show an open circuit. 

Place a clip lead at the antenna end 
between the shield and center conduc- 
tor or between the shield and the anten- 
na (depending on the type of antenna 
and whether you disconnected it). The 
ohmmeter should show a short circuit, 

This simple test reveals many serious 
coaxial cable faults. An exception is loss 
caused by moisture. 


Reflectometer 

A time domain reflectometer (TDR) 
can provide a great deal of information 
about the state of the coaxial cable 
through measurements made at the 


Photo 4. A four-pole, exposed-dipole 
antenna designed to work without a 
ground plane, as are most base station and 
repeater antennas. (Photo courtesy of 
Cushcraft.) 


repeater end. (See Photos 5 and 6 on 
page 36.) Valid indications of the cable’s 
condition from TDR testing are best ob- 
tained by comparing present results with 
previous TDR readings made when the 
antenna system was known to be in good 
working order. 

A TDR shows the location of mis- 
matches throughout the cable. There 
always are small mismatches at connec- 
tors. Other mismatches may occur 
where the cable has been bent, twisted 
or compressed. TDR readings can be 
used to pinpoint cable damage that may 
not be revealed by visual inspection. 

The cable's velocity factor must be 
known to accurately determine the loca- 
tion of a fault revealed by the TDR. The 
velocity factor is listed in the informa- 
tion sheet from the coaxial cable 
manufacturer. It usually is around 0.80 
to 0.95. Look in the TDR operator's 
manual for information on how to locate 
a problem using the velocity factor. 


Safety first 
Always be careful to disable the 


performance circuitry provides remarkable sensitivity for superb, 
high-resolution frequency analysis and observation. Interference 
location and characterization is easier than ever. Not only can you 
see the interference, you can hear it too. A variable bandwidth 
audio demodulator allows you to detect and audibly identify the 
interfering signals. In addition, a true frequency counter display 
speeds center frequency setting and reading, Frequency range cov- 
ers the entire 1 Mliz to 1000 MHz spectrum. Add the optional track- 
ing generator and you can easily tune duplexers, filters and cavities! 
The Ramsey COM-3 and the all new COM-7, two mean machines 
designed to help you knock out the two-way competition. 


SPECTRUM ANALYZER - 
s3qg5,00 COM-7 


pee 


You have to be pretty sharp to stay ahead in the two-way repair 
business, That's why we built the COM-3. It works as hard as you do 
and for the money, you won't find anything as fast and powerful as 
the COM-3. In fact, it outperforms units costing over twice as much, 

How did we do it? Simple. COM-3 is all new—new design, new 
electronics, You won't get bogged down by complex and antiquated 
technology. Instead, COM-3’s advanced and powerful microelec- 
tronic circuits speed you through test routines. You get more work 
done, faster and easier than ever before. 

And now, here's the knock out—introducing the all new Ramsey 
COM-? Spectrum Analyzer. The proof is in the picture. High- 


COMMUNICATIONS SERVICE 


MONITOR $2795.00 


CcOM- 


ASK ABOUT OUR EASY TO OWN LEASE PLAN Circle (25) on Fast Fact Card 
Ramsey Electronics, Inc. 793 Canning Parkway Victor, NY 14564 Order Factory Direct Call 716-924-4560 we & FAX:716-924-4555 


Get The Message 
Anywhere On Earth... 


gieestershire 
em LE6 2LA 
Telephone: POF Tone=d 
/ 0530-510013 By 
%64-67616 Fax: 0530-510373 Fax: (214) 644-1045 Fax: 0: 


( onpacom 


SYSTEMS, inc. 


THE ORBACOM® CALIDA” 


Self-contained (no 
Central Package) 
with 16-channel 
capacily. li has a 
mulli-format inter 
nal paging and 
signalling encoder 
and is fully user-programmabie 


THE TOM-150 DISTRIBUTED 
MICROPROCESSOR CONSOLE 


Tnis control center is the advanced 
technology answer fo your dispatch- 
ing needs for systems of varying 
degrees of size and complexity. 


Tower Industrial Complex 
450 South Fellowship Road 
Maple Shade, NJ 08052 
(609) 482-1155 « FAX: (609) 482-2710 
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AUTOMATIC 
RADIO STATION 
CW IDENTIFIER 


MODEL 813A 


e MULTI-MODE OPERATION 
© CHANNEL IN-USE INHIBIT 
e REPLACEABLE CALLSIGN 
e MINIATURE SIZE 1" = 4” 

e ONE YEAR WARRANTY 


$79.95* 


"Plus Shipping, Handling & CA. Sales Tax 


Securitron Co. 


PO Box 32145 San Jose, Ca. 95152 
Phone (408) 263-6434 
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Photos 5 and 6. Time domain reflec- 
tometers (TDRs) help determine im- 
pedance mismatches caused by cable 
damage or loose connections. The simple 


transmitter before touching the antenna 
or opening a connector at the coaxial 
cable. Before the transmitter is re- 
activated, the technician at the repeater 
end should use the portable radio to 
verify that the technician by the watt- 
meter is ready and is not touching any 
part of the antenna. Respect the amount 
of power that a repeater can transmit. 
Do not stay too close to the antenna 
when the transmitter is on. 

Repeater antennas normally are quite 
durable. But they are exposed to all 
kinds of weather. During winter in some 
areas, snow and ice may cause tem- 
porary problems. Lightning may hit ex- 
posed antennas or nearby objects, caus- 
ing damage to the antenna or coaxial 
cable. But a properly installed repeater 
antenna should be well protected against 
damage from most lightning strikes. 

Special problems may be encountered 
when the antenna Is placed in a cor- 
rosive environment. For example, 
antennas near the ocean are subject to 
salt deposits. Clean the salt deposits 
from antennas with a brush and fresh 
water. 

Repeater antennas should not, as a 
rule, be repaired. If the antenna is found 
to be defective. it is wise to replace it 
with a new one. 

The connector between the antenna 


model at the left has a digital display; the 
model at the right includes a waveform 
display and printer. (Photos courtesy of 
Riser-Bond Instruments.) 


and coaxial cable is a weak point in 
many installations. Make sure the con- 
nector is scaled well against moisture 
during installation. 


Tower climbing 

Climbing towers is a task that should 
be performed by commercial tower 
crews. It takes a good deal of experience 
and training, together with the right 
tools, to perform maintenance work on 
towers. 

Some special problems are en- 
countered in older antenna support 
structures, such as smokestacks and 
older buildings. Steps and other sup- 
ports intended as climbing aids may be 
rusty, corroded and unsafe. Seek 
qualified advice as to whether these 
structures may be climbed safely. 

The climbing belt is an important tool 
for tower climbing. Use a modern belt 
made from nylon or polyester. 

Servicing repeater antennas often re- 
quires a coordinated effort with tower 
climbers. Some tests may be made from 
the ground. The results may isolate the 
problem elsewhere from the antenna, 
avoiding the need for a tower crew. 

With the more accessible rooftop 
antennas, you may be able to perform 
complete service on the antenna system. 


oe) 


TOUCH-TO-TALK 
Color Touchscreen 


Console Systems 


ACCESS _si 
L 


ACCESS - Advanced Concept 
Communications Exchange and 
Signaling System — is a fully 
integrated, non-blocking, 
radio/telephone console system. 
ACCESS systems have been pro- 
Besesenee viding dispatch solutions for 

ne public safety, utilities, railroads, 
military, and other government 
and private agencies for more 
than six years. 


A single touch of the infrared 
technology screen 
can control: 


p> Up to 240 radio or 
telephone lines 
> Up to 29 operator 
ee ee ee positions 
p> Multi-format 
12 LTV KEP eS 3 0 xu SVSsY } | S| P ; 8 

Semis J eee eeee ceo 
aoe — Se te directories 

¥ etre 2 ie i sine Bees | > Intercom 
> Shift changes 
p» Conferences and 


Hi o 9 | a oa : ” MAIN SCREEN patches 
cl Tc) 7 L.| 4 fr el Pan 


17. Of 


fee oe Ge se a 


User friendly, menu driven 
maintenance terminal offers: 


PBX SCREEN 
p> Dynamic reconfiguration 
> Extensive diagnostics 
Call or write today: > Management reports 
PO Box 599 aindonvnibienia 
AVtEC Batesburg, SC 29006, USA > Maintenance aids 
(803)892-2181 
FAX (803)892-3715 
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Helical antennas replace 
lowband quarterwave whips 


Omnidirectional, vertically polarized radio waves emanate from an 
innovative helical antenna. Its low profile has advantages in VHF lowband 
applications. Controlled design characteristics make it work. 


By Don Bishop 
Editorial Director 


Tall whip antennas mounted on 
vehicles have a greater exposure to 
damage than short antennas. The use of 
lower frequencies makes the problem 
worse because, generally, the lower the 
frequency, the taller the antenna. A 
quarterwave whip at 5O0MHz. the 
highest lowband VHF frequency. might 
be as tall as 50 inches. Thus, lowband 
VHF whip antennas may suffer more 
damage than other antennas because of 
their height. 


—.. 


Photo 1. A resonant, monofilar, normal- 
mode helical antenna made by Com-Rad 
Industries, Grand Island, NY, looks like a 
squat version of an automobile suspension 
spring. Taps adjust the resonant frequen- 


squat version of an automobile suspen- 


Antennas may be damaged by 
mechanical booms, ladders or other 
equipment used as part of the vehicle. 
They may be damaged when the vehi- 
cle passes beneath trees or structures 
such as building overhangs, doors and 
parking garage ceilings. 

An alternative lowband antenna 
design—helical, for short—reduces the 
vertical dimension to 5.75 inches to keep 
the antenna out of harm’s way. The 
antenna’s full technical name is a tongue 
twister: a resonant, monofilar, normal- 
mode helical antenna. It looks like a 


cy and feedpoint impedance. The anten- 
na, shown mounted on a wire-screen 
groundplane, normally is mounted on a 
metal surface and is encased in a radome. 


sion spring. (See Photo | at the left.) 

To explain the name: 

“Resonant” means the antenna’s elec- 
trical length is a quarter-wavelength. 

“Monofilar” means the antenna has 
a single coil or “helix.” ““Multifilar” 
helical antennas use two or more in- 
terleaved coils. They are used more 
commonly to fit circular polarization 
requirements. 

“Normal-mode” means the antenna 
sends and receives radio signals perpen- 
dicular to its sides, instead of the top or 
bottom. 

“Helical” refers to the shape, which 
resembles a helix. 


Polarization 

The helical antenna shown in the 
photo has vertical polarization to make 
it compatible with vertically polarized 
base station and mobile antennas nor- 
mally used for two-way radio 
communication. 

Radio waves may be made to “line 
up” along an axis, vertically, horizon- 
tally or at any angle in between, and to 
change their polarization in some ap- 
plications. For the strongest signal, all 
the units in a given system should use 
the same polarization. 

Depending upon the helical antenna’s 
shape, and how and where the feedline 
is connected: 

|_| Its polarization may be horizontal, 
vertical or circular. 

( Its maximum emission may be 
from the top or from the sides. 

[] Its antenna pattern may be om- 
nidirectional or directional. 

Moreover, performance depends in 
part on the coil material’s diameter, 
which affects radiation resistance and 
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ur Power-Packed 
Line-up Awaits 
Your Call. 


Wren you need batteries you need 
them now, 


You need Centurion. 


We've been one of the leading suppliers 
of batteries to the communications in- 
dustry for over 10 years. So our nation- 
wide distribution network is experienced 
in keeping what you need in stock. 


And on those rare occasions when your 
requirements go beyond what your near- 
by distributor has on the shelf, Centurion 
can quickly supply him with what you 
need. Our large standing inventory and 
computer-assisted order processing 
will speed your order on its way — often 
the same day. 

Centurion’s strict quality contro] as- 
sures you of a dependable product. We 
provide batteries and antennas to a ma- 
jority of the radio equipment manufac- 
turers, so you know we're dependable. 


We offer a complete line of batteries 
and battery packs for virtually every 
communications power requirement, 
from portable radios to cordless tele- 
phones — even customized equipment. 


For the name of our distributor nearest 
you, or for emergency orders, call toll- 
free 1-800-228-4563. Or FAX us direct, 
toll-free, at 1-800-848-DUCK. 


Visa or Mastercard accepted, 
GSA Contract No. GSO7F19091, 


INTERNATIONAL, INC, 


P.O. Box 82846 
Lincoln, Nebraska 68501 U.S.A. 
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thus conductor losses and bandwidth. 

® Polarization—Squat (as opposed to 
elongated) coil shapes essentially have 
vertical polarization. A helical antenna 
mounted on a ground plane with its axis 
vertical to the ground plane works as a 
resonant, narrowband replacement for 
a quarterwave whip above a ground 
plane. 

A metal surface, such as a vehicle 
rooftop, serves as a ground plane. When 
a metal surface is unavailable, a ground 
plane made of wire screen can be used 
as a substitute. A screen approximately 

> aa 24” x 30” works well for a lowband 
(C) NORMAL MODE VHF helical antenna. 

© Maximum emission—When the 
helical antenna’s circumference approx- 
imates a wavelength, maximum signal 
emits along the axis, that is, from the 
top or bottom, or both. This type of 
helical antenna is called an “‘axial- 


{A) AXIAL MODE 


Figure 1. A coaxial-fed axial-mode helical 
antenna (A) mounted on a ground plane 
emits maximum energy from the top of the 
helix. A more elongated, center-fed helix 
(B) emits energy in four lobes, top and bot- 


the axial and normal modes. The normal- 
mode helical antenna (C) mounted on a 
ground plane emits a vertically polarized, 
omnidirectional signal. The drawing sizes 
indicate relative sizes of the helixes. 


mode” antenna. 

When the helical antenna’s cir- 
cumference is much shorter than a 
wavelength, a maximum signal emits 


tom and side-to-side, encompassing both 


You Liked the PK-80? You'll Love the PK-90! 


@ Data rates from 1200 baud. dependent on channel 
bandwidth 

@ Easy datalink trouble shooting with remote control of 
PK-90 by radio 

m@ Password access ensures system security 

@ SMR operation with trunked radio interface 

@ Built-in data encryption for security-sensitive applications 

@ Easy operation using user-programmable macro keys 

@ Host computer control language 

@ 12 VDC power allows portable of mobile operation 

@ Easy connection to your computer and radio 

@ 2400 baud and — 40 degree C options 


The PK-90 replaces the PK-80 Packet Radio Controller and brings 
you the above features NEW TO PACKET. Applications range 
from remoting a computer terminal through a radio link to 
control of distant equipment using the PK-90 with inexpensive 
SCADA controllers. You can coexist on a simplex channel with 
other voice or data users. Data Is error-free, and the untrained 
user can learn station operation quickly. A station can cost less 
than $1000. JUST CALL AND ASK!! 


Ask about the PK-232 and PM-! for SSB data transmission 


Your imagination is the only limit. Call John Gates, or circle 
the reader service number, DEALER INQUIRIES INVITED 


Advanced Electronic Applications Inc. 


P.O. Box C-2160, Lynnwoad, WA 98036 
(206) 775-7373 Telex: 6972496 AEA 74 aN 
INTL UW Fax: (206) 775-2340 


perpendicular to the axis, that is, from 


Add the Finishing Touch... 


You Already Own 75% of a Packet Radio Station! 


Add a PK-90 Packet Radio Controller and Send 
Any Text or Data, Error-Free, to a Remote 
Screen, Disk, of Printer. 
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Maxon... 


A Growing 
Family of 
Professional 
Communications 
Equipment 


peeperesaparee 


. 
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Maxon builds some of the 
smallest, yet most reliable 
and affordable professional 
two-way radios on the 
market. 

Maxon products are built 
with glass epoxy FR-4 
circuit boards, solid state 
switching and the highest 
quality antennas and 
controls —no shortcuts! 

Our 5-watt “HD” portables 
meet several criteria of MIL- 


SPEC 810D, are available as 
INTRINSICALLY SAFE for 
many levels of hazardous 
conditions, and feature high 
impact, die cast metal frames, 
plus multi-option capability. 

Our high power mobiles 
have rugged, ultra-compact 
metal cases and, like the 
Maxon portables, carry 
exceptionally low prices. 

That's Maxon — small, low 
cost, but built to last. 


maxon 


ELECTRONICS 


10828 NW AirWorld Drive, Dept. 100 


Kansas City, MO 64153— USA 
816/891-6320; FAX 816/891-8815 


In Canada, contact 


Omni Provincial Electronic Inc.: 


514/648-8432 (East); 416/841-6740 (Central); 


or 403/293-3131 (West) 
Compact, slim profile designs of Maxon mobile 
and portable transceivers are patented (Pat. Des. 
292,208 and 292,209, respectively). 


Canadian D.O.C, approved. 
= 1988 — Maxon Electronics 
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Photo 2. Garage doors pose no problem 
for a helical antenna in a radome atop a 
Libertylines Express bus. 


the sides. This type of helical antenna 

is called a ‘‘normal-mode” antenna. 
© Antenna pattern—When the helical 

antenna’s coil shape is elongated with as 


much as one wavelength between coils 
and when the coil circumference is in- 
creased beyond a wavelength (A), the 
antenna pattern has multiple lobes of 
maximum signal and nulls of minimum 
signal. It is not omnidirectional. 
When the coil shape is squat, with 
less than 0.05A between coils; and when 
the circumference is much less than a 
wavelength (for example, 0.14), the 
antenna pattern is omnidirectional. 
At SOMHz, the uppermost lowband 
VHF frequency, A = 234 inches; 0.05A 
= 11.7 inches; 0.1A = 23 inches. The 
helical antenna shown in Photo 1 has 
less than 1 inch between coils, and its 
circumference is 20.4 inches. Thus, it 
can be expected to have a vertically 
polarized, omnidirectional pattern. 
The radiation resistance between the 
base of a short helical antenna and 
ground can be expected to be as little 
as 0.6Q, which is extremely low. Using 
a 3/8-inch diameter tubing and increas- 
ing the diameter of the helical antenna, 
as was done with the version shown in 
Figure | on page 40, raises the radia- 


tion resistance. The higher radiation 
resistance reduces conductor losses and 
increases the bandwidth. 

To connect a coaxial feedline at the 


Photo 3, The mechanical boom on a West 
Penn Power utility truck clears a radome- 
encased helical antenna. 
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When you think about it, all a pag- 
ing company really has to sell is time. 
That's why the most profitable paging 
companies are converting to mulfi- 
frequency (MF) signalling. Time, after 
all, is money. 

Hark’s MAXI-I| replaces your slow 


rotary signal with MF and converts it to 
DTMF — saving you up to 70% in 
DID transmission time. 


You don't have to be a major carrier 
with dozens of trunks to realize sub- 
stantial savings, either. Carriers with 
fewer than 10 trunks have seen the 
MAAXtI-II pay for itself in less than a year. 

The MAXI-II even interfaces with all 
our other ‘‘Hark boxes’ so you can 
maximize their benefits, as well. And 
who knows, your (MF compatible) 
phone company may even reward 


you with lower DID rates. For them — 
time is money, too. 

For more information, call (803) 
747-2988 or dial 1-800-FOR HARK. 


ARIK 


Hark Electronic Systems, Inc. 
6296 Rivers Avenue, Suite 310 
North Charleston, SC 29418 


FIND YOUR OWN HARK SOLUTION CALL: 1 ¢800 ¢FOR ¢HARK. 
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base point requires an impedance 
transformer. Instead, the helical anten- 
na shown in the example uses a shunt 
feed. The adjustable feed taps the coil 
at a point with 500 impedance to match 
the common coaxial cable impedance of 
502. 

Another tap near the top of the coil 
adjusts the antenna’s resonance to the 
frequency chosen by the user. 


Applications 

The helical antenna eliminates 
garage-door clearance problems for bus 
line (Photo 2 on page 42); mechanical- 
boom clearance problems for a utility 
company (Photo 3 on page 42); and in 
something of the reverse of an overhead- 
clearance problem, fits underneath a 
helicopter to clear the ground when the 
helicopter is earthbound (Photo 4 at the 
left). 


Reference 


Kraus, John Daniel, Antennas, second edition, 
Photo 4. A helical antenna is encased in a radome underneath a helicopter belonging = \jeGraw-Hill, New York. 1988. va 


to Dan Gliko Helicopters, Belt, MT. 


AUTOMATIC TELEPHONE INTERCONNECTS 


~ A 


DATA SIGNAL, ING 


wrens Pe ATi-300 
* eo e© e@© e @® @ ey = 


— AUTOMATIC TELEPHONE INTERCONNECT 


TWO NEW INTERCONNECTS 
ATI-300 


ATI-100 


$249-$369 $495-$595 
© Full, Half-Dupiex or Simplex operation ¢ All of the Features of the ATI-100. plus: © Programmable Voice after Page 
Electronic voice delay * Local and remotely programmable via DIMF —® Auxiliary Relay for Channel Control 
© Desk or Rack Mount version ¢ 35 programmable ANI’s (Local or remote) * Three Programmable Relays for Remote Control 
« */# Connect/Disconnect ¢ Verified Global or ANI Access © Busy Signal Disconnect 
* Regenerated Tone or Pulse Dialing * Verified Positive Disconnect ¢ Dial Tane Disconnect 
© Direct Voice Dispatching Toll restriction per user (local or remote) * Telco Go-ahead Tone (Programmable) 
* Selective Calling (OTMF-DTMF) * Two-tone pager © Dip Switch Programmable Timing 
* Mobile Activity and Timeout Timer * Control Station capabilities * Dip Switch Selectable Features 
¢ Ringout or Auto Answer on 1-4 rings © DTMF. CTCSS. 2-tone Selective Call © Simplex Electronic Voice Delay 
* Busy Channel Ringout Inhibit * Mobile-to-mobile Selective Call © Half-Duplex Privacy Modes 
e Transorb Lightning Protection Verified Repeater Access * Busy Lockout 
© Front Panel station LED's © CWID-Local or Remote Programmable © Programmable Secret Access Code 
© COS polarity reversal e Channel Monitor Capabilities * Unique Station Signalling Tone 
© 12 VDC powered © OTMF or Rotary Overdialing ¢ All Features are standard 
DATA 2403 Commerce Lane 


Albany, Georgia 31708 
SIGNAL Telephone: 912-883-4703 


INCORPORATED Toll Free: 800-652-9296 
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! 
Powerline 
_. Power Supply Products 

Powerline Corporation manufactures Compare the Powerline range of products to 
the most advanced generation of power supply the other power products on the market. 
products available. Take the covers off and look inside. 

The new slimline design combined with You'll see that our equipment utilizes 
unmatched reliability and affordability sets state-of-the-art components. 
Powerline ahead of the rest. The others don’t even comes close whether in 

Buy it. Install it. Forget it. That's reliability. or well above our price range. 


- 
Special Feature - R12L 


The R12L is a new slimline power 
supply measuring only 214" high! 
That means you can put a mobile 
radio on it without building a 
mountain of hardware. It is CSA 
rated at 1lamps (12amps surge} and 
utilizes dual output devices and 
105°C capacitors for improved 
reliability. Over-voltage crowbar 
circuits and true foldback current 
limiting are features of the RI2L that 
combine to provide years of 
trouble-free operation. 

The R12L is also available in the 
same slimline size with an internal 
speaker (R12L/SP). 


The Powerline range 


R24L - top-ol-the-line 20amp (24 
amps surge) slimline power supply 
(also available in 240v., R24L/240) 


RCS 15 - a superb battery back-up 
supervisory system, 


12/12HD - a state-of-the-art polarity 
conversion device lor positive ground 
vehicles. 


24/12HD - the 24v. to 12v. power 
converter that everyone is talking 
about. 
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/ 
Po werline~© 


3225 West Tompkins Avenue, Las Vegas, Nevada 89103 
1-800-637-1018 


Call or write Ginny at Powerline Corp. for your free colour brochure. 


Modular design delivers 
‘flexible’ paging terminals 


Bus structure allows you to plug almost any circuit board card into any 
slot. Microprocessors increase expansion and option flexibility. Today’s 
paging terminal design keeps pace with rapid industry growth. 


By Timothy D. Minter 


Flexibility describes the most impor- 
tant aspect of today’s paging equipment. 
Without flexibility, equipment becomes 
obsolete when paging technology 
improves, 

Fast advancing obsolescence has 
plagued the paging industry since it 
began. Many factors drive obsoles- 
cence, including customer demands and 
improvements in pager technology. 

Paging system operators survive and 
grow in the rapidly evolving industry by 
responding to technical and marketplace 
changes without having to replace fixed 
equipment, such as the paging terminal 
that processes telephone calls. 

In fact, to understand a “flexible” 


Photo 1. Flexible processor design allows one paging terminal card to be programmed 
as a paging encoder, an electronic memory, a network interface, a redundant system 
link, an alphanumeric input port or a mainframe computer interface. 


Minter is president of Unipage, DeSoto, TX. 


MASTER PROCESSOR 


TRUNK GENERAL EXPANSION CHANNEL CHANNEL 
INTERFACE PURPOSE NETWORK PROCESSOR INTERFACE 


Figure 1. The key to the paging terminal's flexibility is its use of common hardware in the form of processor boards. Software pro- 
gramming distinguishes one board’s function from another. 
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Road 


It isn’t likely the top of your trans- 
mitter tower will ever be subjected 
to heavy vehicular traffic, but 
Celwave actually ran over the 
radome of its new PD10108 Yagi 
antenna just to see how rugged it 
really is. 


How rugged is it? Rugged enough 
to get run over and come out un- 
damaged. Rugged enough to be 
part of an 806-960 MHz antenna 
specifically designed for control 
station operation with director and 
reflector elements of solid 6061-T6 
aluminum rod precision welded to 
eliminate misalignment problems 
during shipping, installation and 
service. You can’t get more 
rugged than that. 


© Celwave 1989 


CELWAVE Quality: 


if | 


tested 


The radome completely encloses 
the active element eliminating 
pattern distortions caused by 


CELWAVE 
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icing or heaw rain. This true 10 dB 
Yagi (E.1.A. Standard 329) has a 
VSWR under 1.5:1 for a bandwidth 
exceeding 80 MHz. The small 
surface area of the PD10108 an- 
tenna minimizes wind resistance 
and conserves tower loading 
capacity while providing heavy 
duty coverage. 

Altogether, the PD10108 Yagi 
gives Celwave a very tough to 
overcome advantage in customiz- 
ing solutions to your antenna site 
problems, At the very top, the very 
bottom and everywhere in between. 


CELWAVE, Route 79, Marlboro, 
NJ 07746. Tel 201-462-1880. 


Telex 4944313 CEL NJ. 
Ree 
4 
GSA# GSOOK88AGS0718 ———| 
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Photo 2. With a modular design, a complete paging terminal can be configured using 
a few cards. 


paging terminal's construction, it helps 
to think of it as more than a “‘machine 
that processes the calls.” 

For example, an architect uses walls 
to define a building's limits, contents 
and structure to define a building's uses, 
and doors and windows to connect the 
building with the world outside. A 
building sized and conformed to a par- 
ticular occupant’s requirement may suit 


that occupant, but the same design may 
not serve well for others. With each new 
set of requirements, the architect must 
start from scratch with a new design. 

On the other hand, modular construc- 


tion would use flexible combinations of 


similar modules to produce buildings 
suitable for occupants with diverse 
needs. Specialized modules would be 
selected for specific functions. such as 


loading docks and restrooms, Each 
module would be inexpensive, and its 
function would depend upon its inter- 
nal fittings. 

Similarly, today’s paging terminal 
engineer configures a modular terminal 
to fit a specific customer's current re- 
quirements, The terminal may be recon- 
figured to mect future requirements. 
The modules are hardware, and the “in- 
ternal fittings” are soffware. A paging 
terminal's flexibility lies in the flexibility 
of its modules. 


Microprocessor 

True modularity results from 
microprocessor control. (See Figure | 
on page 46.) Processor cards fitted with 
the inexpensive, proven Z-80 
microprocessor chip have the flexibili- 
ty to be configured as a paging encoder, 
a memory card, a network interface, a 
redundant system link, an alphanumeric 
input port and an interface to a main- 
frame computer, among other functions. 
(See Photo | on page 46.) All that is re- 
quired is the appropriate software (and 


quick = 
CONNECTION ie 
SLIDE MOUNT pany 2” 


© TOP QUALITY-STEEL « REINFORCED 
CONSTRUCTION FLEXIBLE STEEL ¢ STEEL CONSTRUCTION 

¢ ANTI-VIBRATION STAYS RIGID AFTER WITH REINFORCING 
PRESSURE SPRINGS BENDING SUPPORTS 

e GOLD PLATED * EASY TO INSTALL * CUSHION SUPPORTED Hes 
CONNECTORS FOR VIBRATION 


September 1989 


YOUR BEST FRIEND 


always at your side 


* TILTS AND SWIVELS 
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SCIENTIFIC DIMENSIONS - INC. 


1 +800 - 523 - 6180 


4 reasons 
Midland LMR is 
second to none. 


1. Complete Product Line. Over 

100 models of mobiles, portables, 
base/repeaters, and CMS/trunking, 
with all the options and accessories 
you need. Midland meets your needs 
with everything from basic crystal 
portables to powerful Midland 
Syn-Tech™ technology. 

2. Superb Dealer Network. Over 600 
experienced communications profes- 
sionals nationwide. Carefully chosen 
to understand your communications 
needs. Someone you can count on 
locally for system planning, fast deliv- 
ery, financing/leasing, licensing 
assistance, and responsive service. 

3. Reliability. Every Midland LMR radio 
meets or exceeds industry standards. 
Each individual radio must pass strin- 
gent, multi-stage, computer-aided QC 
testing — and we put it in writing. A 
computer printout of its final perform- 
ance check goes right into the carton. 
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With Midland, you get communications 
you Can count on to perform — even 
in severe environmental conditions, 
4. Value. It’s that rare combination of 
quality, performance and reliability — 
at reasonable cost. Supported by fac- 
tory experts and local Midland dealers 
who make your satisfaction top pri- 
ority. It's built Midland into a position 
that’s second to none in land mobile 
radio. And it can make you 

a confident radio buyer. 


See how Midland and your 
Midland dealer meet your 
2-way radio needs in our 
“Intelligent Choice” bro- 
chure. For your copy, Call: 


1/800-MIDLAND 


— (ext. 1690) 


Minranslliili 


H 
LAND MOBILE RADIO |L— | 


The smartest way:to pet ultra-high 
performance in 2-way mobile radio 
Now with advanced, greatly simpli 
fied software that makes operator 
access to superior Syn-Tech il capa- 
bilities even easier. Plus a wide array 
of options to 
fit your needs 
exactly, Allin 
compact units, 
remarkably 
simple to use, 
flexible, and 
affordable. 

Up to 320 
channels, programmable in up to 
16 groups; operator selectable and 
assignable. 
Wideband. 
Built-in pro- 
grammable 
CTCSS/DCS, 
DTMF ANI, 
burst-tone 
encode, 
2805 Hz decode, channel scanning 
with dual priority, TOT and BCLO. 


Syn-Tech’ II. 
it’s “simply’”’ 
superior. 


Programmable switch/indicator 
functions, plus a wide choice of 
“custom” control panel configura- 
tions. Options include signaling, full 
duplex capability, ‘‘Private Squelch,” 
voice storage, and vehicular repeater. 


ca 2s oe oe on 


ca Murai } 
Syn-Tech II ruggedness is just as 

outstanding. Die-cast chassis to 

meet/exceed MIL 810C/D for shock 


and vibration. Optional MIL 810C/D 
salt-fog, dust, and rain protection. 


You're invited to an 
advance showing of an 
XTRordinary new line 

of two-way radios. 


Booth No. 414 
Land Mobile Expo East 


PAGING 
TRANSMITTERS 


CENTRAL 
SUBSYSTEM 


DEDICATED 
CIRCUIT 


TRUNK 
SUBSYSTEM 
(LOCAL) 


Figure 2. One configuration of a paging system uses a centralized subsystem fed by 


and voice links between independent 
operating sections of the paging system. 
It connects with any level of service, in- 
cluding ringup, selector level and Type 
II interconnect. 

© Digital recorder card—The voice 
storage processor converts a caller's 
voice to digital data that are held until 
an output channel becomes available. 
The card’s microprocessor constantly 
monitors the voice to compress silent in- 
tervals, saving airtime. As many as four 
30-second messages may be stored on 
each card. As many as eight digital 
voice prompts. in multiple languages, 
may be used as an alternative to “beep” 
prompts. 

* Voice processing module—Numeric 
and voice message storage and retrieval, 
and custom greetings for each 
subseriber come from a voice process- 


trunk lines of its own, by a hardwired local expansion subsystem and by a remote subsys- ing module. 


tem connected via a dedicated telephone circuit. 


Bus design 


sometimes one other card) to configure Here are some examples: Bus structure, borrowed from com- 
the processor card as special hardware * Trunk interface card—A single card puter design, allows a terminal to be 
for a particular application. processes incoming and outgoing calls. built with a series of general purpose 


PANEL ANTENNAS 


800 to 980 MHz 


High performance, low cost directionals 
for RURAL FIXED SUBSCRIBER and 
general BASE STATION applications. 


@® Three models in each of two 
100MHz bandwidths easily cover 
US and European bands. 


Standard units with 9.3 and 6.5dBd 
gain provide a choice for fixed rural 
situations. 


Heavy duty 9.3dBd versions for any 


base station or subscriber need. 


Rugged, radome enclosed design 
gives extra long service life. 


Extremely high back energy rejection 
for enhanced performance by them- 
selves or In arrays. 


Significantly lower cost for equival- 
ent performance makes them the 
value choice over other panels cur- 
rently on the market. 


MARK TWELVE 
. Box 4635, Freehold, NJ 07728 - 1-201-462-3856 
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PROFESSIONAL 


VOICE LOGGING RECORDERS 


WITH OPTIONAL 


TIME TRACK and LONG PLAY RECORDING 


us 


worTOR mY 


NEW “VLR” series of recorders are designed to provide complete documentation 
of important telephone conversations, two-way radio messages, and dictation. 
* Automatic voice activation © Up to 16 hours of talk time per cassetie « One button 
instant review of messages e Fail safe alarms prevent operator error © Full line of 
accessories ¢ Optional Talking Time Clock continuously repeats the time and date on 
a separate channel throughout every recording © Simple installation with most tele- 
phones and radios © Six models to choose from e $315.00 to $405.00 


OMNICRON suse ewww 


ELECTRONICS Srersss* 
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TECHNOLOGY 
HAS CHANGED 


SO HAVE YOUR §F, 
INSURANCE Ge A~ 


that’s in step with your business. One that can provide you with special 
coverages meeting the unique risks and exposures of your business. 
Along with the prompt, fair claim service you expect. You need Business 
Guard® from Royal Insurance. 

For more than 15 years, Royal’s Business Guard insurance 
program for the Communication Sales and Service Industry have com- 
bined custom-tailored protection with unmatched reliability. Business 
Guard also features a unique dividend plan, which last year returned to 
policyholders 15% of their premiums.* 

While your industry continues to change, Business Guard’s 

commitment g4 to meet your special needs won't. For more on 
Business @& Guard, complete and return the coupon below. 


Clip and mail to: Royal Insurance, 9300 Arrowpoint Blvd., Charlotte, N.C. 28217 Attn: CMM-CSS 


Name 


Title 


Firm Name 


Address 


Phone Insurance Renewal Date 


"Dividends cannot be guaranteed and 
can only be paid upon declaration by ¥ 
o% 8% 


Royal's Board of Directors. ; x | 
Royal = Insurance 
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Photo 3. A modular system allows virtual- 
ly unlimited growth. This system uses the 
same modules as the small system shown 
in Photo 2. 


slots. These slots accept circuit boards 
that add any combination of features. 
Almost any module may be plugged in- 
to any slot. 

Beyond card-level modularity is 
another, higher level of modularity. A 
paging system can be configured as a 
cluster of subsystems operating in- 
dependently or together. The terminals 
share resources via high-speed digital 
datalinks. As the system grows, the pro- 
cessing load is distributed over many 
subsystems to provide for almost 
unlimited growth. The terminals share 
memory, paging outputs and voice pro- 
cessing. (See Figure 2 on page 50.) 

Sections of the system can be located 
together or separated to provide securi- 
ty and diverse redundancy. They can be 


placed across the nation as elements of 


a national network. Any crucial element 
of the system can be made redundant 
without duplicating the entire system. 

Modular design makes it possible to 
configure a small paging system using 
a set of modules to serve a few trunks, 
a single channel and a few hundred 


pagers; as a system with thousands of 
trunks serving millions of subscribers; 
or any system requirement in between. 
(See Photo 2 on page 48 and Photo 3 
at the left.) 

Flexible hardware modules combine 
with flexible software modules to allow 
quick development of system 
improvements. 

Hidden advantages include easier fac- 
tory testing, fewer on-site spare cards 
and lower costs. 

Using a limited number of modules 
allows each card to be more thoroughly 
tested at each manufacturing stage. The 
fewer the modules, the more economical 
the manufacturing process. 

The system operator usually needs 
only three to seven spare cards for 
critica] system functions. 

Paging terminal design advances to 
keep pace with industry growth, a 
growth that demands flexibility and ex- 
pansion capability. Modular design 
delivers paging terminals that meet the 
needs of paging system operators. 


te 


“Need a Hand 


Press. 
88 "x 079” x 0.18” 


p} TCS-5SA 
146” x 079" x 0.18” 


with CTCSS?” 


Let your radios hum with Midian's 
new TCS-5 and TCS-5A dipswitch 
or solder bridge programmable 
CTCSS encoder/decoders. Small- 
est available size with flying leads 
or optional subminiature connector 
allow these hummers to be easily 
installed in virtually all portable and 
mobile radios. Competitively priced 
at less than $50. 


To Order Call Toll Free: 1-800-MIDIAN’S 


For Service Call (602) 884-7981 
FAX: (602) 884-0422, Telex, 910-952-1173 


MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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THE QUINTRON PHILOSOPHY 


Success is built on service 


The Quintron staff of simulcast 
experts and system specialists is 
totally dedicated to providing 
superior service and support for 
our products and our customers. 
Our goal is to put you out front 
cost-effectively and keep you 
there competitively. 

It starts with pre-purchase con- 
sultation to assure optimum 
coverage and efficient operation. 
We can provide optimization 
assistance to make sure your sys- 
tem operates correctly from day 
one, And our in-house or on-site 
training programs equip your 


‘= ~~ [ 


personnel with the technical 
knowledge they need to properly 
operate and maintain your 
Quintron system. 

Technical service and after-sale 
support are available to you 24 
hours a day, 365 days a year with 
our toll-free service hotline. 
Emergency parts are routinely 
shipped within 24 hours to mini- 
mize costly downtime. And now, 
with a Quintron maintenance con- 
tract, authorized local service is 
available from our expanding net- 
work of service shops. It all adds 
up to a dedication to your success. 


At Quintron, your satisfaction 
is the benchmark by which we 
judge our performance. 


QUINTRON and you... 
The partnership for success 
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c Quintron 
CORPORATION 


One Quintron Way P.O. Box 3726 
Quincy, Illinois 62305 Phone 217-223-3225 


In Canada: LeBlanc & Royle Telcom, Inc. 
544 Chartwell Road 

Oakville, Ontario L6éJ 5C5 

(416) 844-1242 


Telocator 41st Annual 
Convention & Exposition 


Telocator’s 4Ist Annual Convention & 
Exposition kicks off Thursday, Oct. 5, 
in Washington, DC, and runs through 
Saturday, Oct. 7. As many as 150 ex- 
hibitors are expected to congregate at the 
Washington Convention Center to show 
the latest technological developments. 
Some manufacturers will have new 
products on display; others will 
showcase prototype units. 

Fresh techniques in evolving systems 
are scheduled in the show’s sessions 
programming. Topics include a look 
ahead at the 2lst century; technical 
aspects of voice messaging, paging and 
cellular mobile telephony; and financial 
and marketing concepts. 

The sessions incorporate “track pro- 
grams” and early bird sessions. Five 5 and 6, sessions do not conflict with sions” guide below and on page 56. 
tracks are scheduled: marketing, tech- exhibit floor hours. Current copies of MRT may be found 
nical, enhanced information, regulatory/ For a complete rundown on session on exhibit in booth 424. 
legislative and consolidations. On Oct. _ titles, dates and times, refer to the “‘Ses- 


Event: Telocator 41st Annual Convention & Exposition 
Dates: Oct. 4-7 
Location: Washington Convention Center 
City: Washington, DC 
Number of Exhibitors: 150 
Projected Attendance: 3,500 
Exhibit Hours: Thursday, Oct. 5, noon to 5 p.m. 
Friday, Oct. 6, noon to 6 p.m. 
Saturday, Oct. 7, 9 a.m. to noon 
Seminar Schedule: Thursday, Oct. 5, 9 a.m. to noon 
Friday, Oct. 6, 8 a.m. to noon 
Saturday, Oct. 7, 8 a.m. to noon 
Registration/Hotel Information: 202-467-4781 


Sessions 


9-9:30 a.m. Telocator Business: State of the Association 
Thursday, 9:30-10 a.m. Featured Speaker 
Oct. 5 
10-10:45 a.m. The Spirit of Service 


ll a.m.-noon Building, Buying and Selling RSAs 
Paging Challenges of the Future 


8 to 9 a.m Early Bird 1—Technical/Financial Analysis for Capital 
Equipment Purchases 


9-10:30 a.m. 
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BUILT TO GO THE DISTANCE 


QUALITY. When you buy a Repco two-way radio, you 
get what you pay for—no-nonsense operation froma 
radio that stays on the job day in, day out, day after day. 


EXPERIENCE. Quality construction and rugged relia- 
bility are nothing new at Repco. For more than a quarter 
of a century we've been manufacturing and shipping pro- 
fessional-quality radios to over 100 foreign countries. 


PERFORMANCE. Repco radios are built to take abuse. 
Rugged radios with top-of-the-line, high-performance 
specifications, engineered to meet your most demanding 
operating requirements. 

RF TELEMETRY. Our emphasis on exploring the 
possibilities of two-way radio have made us the industry 
leader in RF telemetry products. For us, telemetry is more 
than just an "afterthought." We have off-the-shelf high- 
speed data modems, data repeaters, complete computer- 


REPCO, INCORPORATED 
2421 N. Orange Blossom Trail 

Orlando, FL 32804-4806 + (407) 843-8484 
Telex: 441117REPCO UI + Fax: (407) 841-0331 (416) 839-5911 « Fax: (416) 839-2529 


REDCO 


Now Available— 
Repco’s Receiver 
Voting System 


controlled supervisory/control systems, and telemetry 
experts who can help you put radio to work in your system. 


DIVERSITY. Meet all of your RF needs with our diverse 
product family. Our products include— 


¢ VHF & UHF mobiles * Trunked mobiles 
& portables & portables 
* Repeaters * Automatic vehicle 
* Communications consoles navigation systems 
* Telemote* extenders * RF links (to 960 MHz) 
* Data modems ¢ Data repeaters 
* Voting systems * Base stations 


Repco products. Diverse, dependable, and built to go 
the distance. 


REPCO RADIO CANADA, LTD. 
1060 Salk Road Unit 6 
Pickering, Ontario, Canada L1W 3C5 


1-800-950-5633 {outside Florida only) 
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CREATING PRODUCTS THAT COMMUNICATE...QUALITY 


TELOCATOR 


Sessions 


TIME TOPIC 
9-10:30 a.m. Technical—System Engineering Considerations 


Enhanced Information—Voice Messaging Link Between Paging 
and Cellular 


Friday, 
Oct. 6 
continued 


Regulatory/Legislative—Pending Mobilecom Issues in Congress 


Consolidations—Valuation and Investment Issues 


Marketing—Marketing Awards Winners—The Reasons Why 
Technical—Satellite Technology Advances 


: * * . * 


Enhanced Information—Applications with Alphanumeric Paging 


10:45 a.m.-noon 


Regulatory/Legislative—How the FCC Can Be More Helpful to 
the Public 


Consolidations—Merging Operations 


Early Bird I—Systems Management for Optimizing Airtime 
Early Bird 11—Valuation Case Study 


Early Bird I11—CT2—North American Prospects 


Marketing—Niche Marketing 


Saturday, 
Oct. 7 


9-10:30 a.m. 


into the Network 


Consolidations—Legal Issues 


10:45 a.m.-noon 


Regulatory/Legislative—ONA and Mobilecom 


12:15-2 p.m. Farewell Luncheon 


EB 
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his communications test set goes 
from factory to field! 


Pile the battery-operated and light 
weight STABILOCK 4031 into a 
jeep and take it to a mountaintop 
bay station. Its 2 uV RF sensi- 
tivity even allows off-air measure- 
ments! Or take full advantage of 
versatile built-in test routines, 100 
stored pane! setups, and integral 
IEEE-488 interface for factory 
servicing and calibration 


Schlumberger 


Other features include: 
Cellular capability 
@ Duplex demodulator 
@ Off air measurements 
@ Program storage 
@ Hi-resolution zoom graphics 
@ 1000 MHz spectrum analyzer 


Let our 25 years experience in 
radio communication measure- 
ments make your job a little easier. 
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Call today for a demonstration of 
the exciting 4031. 


Schlumberger 
Instruments 


20 North Avenue Burlington, MA 01803 
Telephone: (617) 229-4825 
Toll Free (Outside MA): 1-800-225-5765. 


Sikes nominated FCC chairman; two named to fill commission slots 


Alfred Sikes, former assistant 
secretary of commerce and head of the 
National Telecommunications and In- 
formation Administration, has received 
the White House nomination for FCC 
chairman. If the Senate confirms the 
nomination, Sikes will replace Dennis 
Patrick, who tendered his resignation in 
April, effective upon confirmation of a 
new chairman. 

Sikes has been nominated for the seat 
vacated by Mimi Weyforth Dawson and 


the remainder of a five-year term that 
expires June 30, 1993. 

In other appointments, Sherrie Mar- 
shall and Andrew Barrett are admin- 
istration preferences to fill two commis- 
sion vacancies. Marshall is an attorney 
with Wiley, Rein and Fielding, Wash- 
ington, DC, and has been an aide to 
Patrick. Marshall would serve the re- 
mainder of the term of departing FCC 
chairman Dennis Patrick, which ends 
June 30, 1992. 


Racom, Fisher Controls sign pact for automation systems 


Racom, Marshalltown, IA, and 
Fisher Controls, New Orleans, will 
jointly develop automation systems for 
the oil and gas industry. The first ap- 
plication is the installation of automatic 
systems on gas wells in the San Juan 
Basin area of northwestern New 
Mexico. 

Racom's data and voice two-way radio 
communications equipment is used to 


transmit information from the wells 
back to a Fisher master operations com- 
puter. Fisher supplies the system’s 
remote operations controllers, measure- 
ment and contro] elements, and system 
integration to automate the well sites. 
Racom is a franchised GE manufac- 
turer’s representative and the largest GE 
distributor in the United States. 


Barrett is with the [linois Commerce 
Commission and is a former Missouri 
radio station owner. His term would ex- 
tend to June 30, 1990, completing 
former FCC chairman Mark Fowler's 
term. 

The nominations have been submit- 
ted to the Senate for confirmation. No 
date has been announced for confirma- 
tion hearings. Two previous Reagan ad- 
ministration nominees, Bradley Holmes 
and Susan Wing, never were confirmed. 


Glenayre names agency 
for public relations, advertising 
Glenayre Electronics, Vancouver, 
British Columbia, has appointed 
Chicago-based Stevens Kirkland Kreer 
as its advertising and public relations 
agency. The agency covers Glenayre 
subsidiaries as well, including Kustom 
Electronics, Lenexa, KS; Multitone 
Electronics; RMS Industrial Controls; 
10 radio common carriers in Canada; 
and other holdings. 


about . . . customer satisfaction. 


Dealers across the country have come to depend on IDA 
products for operating flexibility, easy installation, crisp clean 
audio, and day after day reliability. From DTMF hand mics and 
control heads, to DC and tone remotes, conventional and 
trunking interconnects, and air-time billing packages, IDA offers a 
complete line of products guaranteed to keep your customers in 


operation. 


If you've been looking for products you can sell with confidence, 
find out why mobile radio professionals have switched to IDA. 
Call us today at 800-843-2197 or 701-280-1122. 


IDA 
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1100 S, 32nd Ave. * Moorhead, Minnesota 56560 


THE SWITCH 
IS ON... 


When it comes to product quality, selection, and after sales 
support, nobody but nobody can match our commitment to 
excellence. And it’s paying off with something we think you care 
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2-Way 
A Better Way 


One Source With All The Resources. 


Now when you want to buy 2-way, you only 
have to look one way. Look to Uniden. 

Because Uniden offers a complete and ver- 
satile line of components. Everything from hand- 
helds to repeaters, crystal to synthesized, low 
band to 900 MHz, standard or custom. All fully 
integrated by band. 

Every Uniden unit is engineered to deliver 
top-of-the-line performance, too. 

Performance that comes from over twenty 
years of experience. Performance that businesses 
and emergency personnel depend on throughout 
the world. And performance that’s backed by 


The Choice of Professional 
Golfer Jack Nicklaus. 
© 1988, Uniden Corporation of America 


ied 
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one of the strongest dealer networks in the 
industry. 

Another reason to look to Uniden is because 
we look ahead. 

We're already expanding 2-way systems far 
beyond expectations with voice data transmis- 
sions and multi-region networking. But this is 
only the beginning, and with our expertise, 
there’s no end in sight. 

Choose a better way in 2-way, Uniden 
Commercial Communications. All the equipment 
you need today. All the technology you'll need 
tomorrow. 


uniden’ 


A New Generation of Communications 


News 


Glenayre sells paging system 
to Boeing Aerospace 

Glenayre Electronics, Vancouver, 
British Columbia, has sold six GL3000s 
radiopaging terminals, spares and 
associated transmitter equipment to 
Seattle-based Boeing Aerospace. The 
equipment is part of ground-based com- 
mand, control] and communications 
systems in the Middle East. 


NEC America moves 
mobile division to Texas 

As part of a reorganization, NEC 
America’s Mobile Radio Division will 
be moving its headquarters from Haw- 
thorne, CA, to Richardson, TX, this 
spring. The move will involve admini- 
stration, marketing, sales, customer 
service, product engineering and billing/ 
collections. 


EXPANDABLE 
800 MHz TOWER MOUNT 


U.S. Pal. # 4,565,972 


RECEIVER MULTICOUPLERS 


¢ Selectable backup preamplifier 
¢ Low noise, Bipolar, 25 dB gain preamp 
¢ Sensitivity improvement of 5 dB avg. 
*® Optional tower preamp test system 
Write for “SYSTEM IMPROVEMENT ANALYSIS” (Lit. # D507H6) 
and brochures for 800 MHz (Lit. # D203C4), and 
UHF/800 MHz (Lit. # D206Dé6) tower mounts 


For other Product Line information... 
Duplexers, Cavity Filters, Repeater Amplifier Systems, 
and RF System Products, write: 


TX RX SYSTEMS, INC. 
8625 Industrial Parkway, Angola, NY 14006 
(716) 549-4700 / Telex: 755770 

24 hr Fax No: (716) 549-4772 
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Quintron develops 
monitoring center 

Quintron, Quincy, IL, is developing 
a central monitoring and diagnostic 
center that is scheduled for completion 
this year. The system will monitor pag- 
ing and two-way systems around the 
clock. 

The center will be capable of receiv- 
ing system alarms and polling sites 
regularly and diagnosing abnormal con- 
ditions. Upon alarm notification, center 
personnel will dispatch subcontracted 
local service for necessary repairs. 

The system is being developed in 
response to requests by regional Bell 
operating companies and large radio 
common carriers, according to Quintron. 

When the center is completed, Quin- 
tron will provide site monitoring and 
maintenance of Telecom USA paging 
systems. 


Glenayre, Trans Canada 
plan to merge communications 


Glenayre, Toronto, and Trans 
Canada’s (TCG) communications divi- 
sion, a national cellular communica- 
tions sales, service and distribution net- 
work, intend to merge their communica- 
tions businesses, pending proper 
approvals. 

Under the proposal, TCG will hold 
a majority interest in Glenayre, and 
Glenayre shareholders will have a strong 
minority interest in both companies. 

In another move, Glenayre has sold 
two GL 3000 integrated paging and 
voice retrieval systems to Hutchinson 
Telecommunications of Australia. 

The company has sold an IMTS 
radiotelephone terminal to CIDCOM, 
Santiago, Chile. 


Sony plunges into 
mobile communications market 
Sony, New York, is entering the two- 
way Satellite mobile market this fal] with 
its 2-Wayfarer mobile communications 
unit. The two-way satellite-based mobile 
communications system is compatible 
with the company’s one-way satellite- 
based communications system, which 
has been in use since June 1988 and is 
used by more than 50 trucking fleets. 
Sony’s system relies on the Geostar 
satellite relays and central earth station, 


—<<—$— — — 


ground communications links to fleet 
headquarters and computerized map- 
ping software. 

The two-way system is capable of pro- 
viding positioning and messaging infor- 
mation. The unit enables remote mon- 
itoring and control of a variety of truck 
functions such as adjusting a vehicle’s 
refrigeration or shutting off a truck’s 
engine. 

The 2-Wayfarer unit includes a cab- 
mounted keyboard and display, anten- 
na system and two “black box” pro- 
cessors. It comes in two versions: one 
as an upgrade to current one-way users 
and as a new product. 

Sony’s satellite tracking and message 
system is installed in the LIMOUSEine 
vehicle of Walt Disney World, Lake 
Buena Vista, FL. 


Credit cards valid 
for Quintron parts 

Quintron, Quincy, IL, accepts Visa 
and MasterCard payments for purchases 
of up to $5,000 worth of parts and ac- 
cessories. Quintron processes the 
charges and encloses the appropriate 
receipt with the parts shipment. The 
Quintron parts hotline is 800-637-9181. 


Calais Repair Service reaps 
$512,500 shared contract 

Calais Repair Service, Lafayette, LA, 
has been awarded a shared contract 
worth more than $512,500 to upgrade 
the St. John the Baptist parish govern- 
ment at LaPlace, LA. The upgrade in- 
cludes a repeater system, dispatch con- 
soles, communications center equip- 
ment, an 800MHz trunked system and 
a vehicle tracking system. 


Avtec reaps contracts 
for dispatch console system 

Avtec, Gilbert, SC, has garnered con- 
tracts for its ACCESS (Advanced Con- 
cept Communications Exchange and 
Signaling System) touch-screen con- 
trolled integrated radiotelephone dis- 
patcher control system. 

Contracts include: 

e AT&7T—three systems for control of 
maintenance fleets in Virginia, Georgia 
and the greater Kansas City, MO, area. 

® Tinker Air Force Base—one system 
for classified purposes. 

® Consolidate Rail Corporation—one 


system for Indianapolis, marking the 
fifth ACCESS system installed for 
Conrail. 

The contracts exceed $1.5 million and 
are scheduled for delivery and installa- 
tion this year. 

The dispatcher contro] system 
features one-touch control of radiolines, 
PBX lines, multiformat paging, inter- 
com and autodial directories. 


“_— 


Maxon appoints 
Canadian distributor 

Maxon Electronics, Kansas City, MO. 
has appointed Omni Provincial Elec- 
tronic (OPE]) as its Canadian distributor 
for land mobile radios and accessories. 
OPEI is at 6 Vata Court. Unit 2, Aurora. 
Ontario L4G 4B6: 416-841-6740. 


MovINnG? 


TAKE US WITH YOU. 


Just peel off your subscription 
mailing label and attach it 
to the address change card 


inside this issue. Please allow 
6-8 weeks to process your 


address change. 
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C.I.A. 


Custom Interface Accessories 


LEADS THE WAY 
TO CELLULAR’S FUTURE PROFITS! 


°? 9 


Frankie 


The CIA Agents 


SY 
Deborah 


Kathy 


DASH-PAK 
Slip your Panasonic battery 
into this tiny fast charger. 90% 
charge in 1 hour — car on or 
off! Turns off when done. 
Mount under dash or trunk, 


THE ROAMER 

A wireless pager beeps you 
as you're receiving a call. 
Incredible low price! 


‘WOODY 
Our Woodbury Cellular Interface 
is the hot new money maker. 

We package with an Olympus 
microcassette recorder which automatically records both sides of conver- 
sation through voice activated circuitry. The biggest breakthrough in safety 
since HANDS FREE. OUR PRICE IS UNBELIEVABLE! 


Our new KINTEK MOBILIZER transportable kits have 
redefined the term “state of the art” for the cellular industry! 


28 8 


AUDIOVOX FUJITSU MOTOROLA 
e Regulated, supervised fast charging — car on or off 
e A.C. supply so powerful you can talk while on A.C. 
e HANDS FREE built-in on some models 

e Low voltage cutoff — prevents deep discharge 

e Surge suppression — Protects from spikes 

® Bicolor L.E.D. for instant charge status 

e® 2-year warranty parts and labor 

® Car kits also available 


INTELLICHARGER — AC. to D.C. quick charging, 
automatic shutoff, bicolor L.E.D. status indicator, small 
and lightweight, 3-stage regulated, fully supervised. 


* * * UNDER $35.00 + « « 


THE HOT TIP 


The new C.E.S. high performance 3dB glass mount 
has quietly been making a lot of money for dealers 
while providing a trouble-free quality reception for the 
customer. Testing is believing and we make it very 
attractive for you to do so — CALL FOR DETAILS. 


+ 


C.I.A. (213) 623-4242 © FAX: (213) 822-2220 
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News 


SEA names top sales rep 

SEA, Mountlake Terrace, WA, has 
named Richard Moses of R.P. Moses & 
Company, Bellmore, NY, as its sales- 
person of the year. 


Selectone presents 
sales awards 

Selectone, Hayward, CA, presented 
sales awards for fiscal year Apri] 1, 1988 
to March 31, 1989. Awards went to Cart- 
wright Communications Company, Cin- 
cinnati, for ‘‘Distributor of the Year’’; 
Curry Sales, Overland Park, KS, for 
“Rep of the Year” and “Best % 
Increase—Rep”; Jescom Communica- 
tions International, San Mateo, CA, for 
“Exporter of the Year’; Selectone 
Australia, Burleigh Heads, Queensland, 
Australia, for “Export Distributor of the 
Year’: and Jan Industrial Electronics, 
Philadelphia, for “‘Best % Increase— 
Distributor.” 


Quartz crystal supplier 
enters land mobile market 


Elenex has entered the land mobile 
market as a supplier of quartz crystals 
for hand-helds and mobiles. The com- 
pany plans to become a major supplier 
to dealers. Elenex is at 7 Wayland St., 
North Cohocton, NY 14868; 800- 
356-8433. 


Regency purchases 
M/A-COM group 


Regency Electronics, which assumes 
the name Relm Communications this 
month, has purchased the Land Mobile 
Communications Product Group from 
M/A-COM, Merrimack, NH. The pur- 
chase price was not disclosed. 

The M/A-COM group makes cavity 
filters, isolators, receiver multicouplers, 
transmitter multicouplers and multiplex 
antenna systems. Indianapolis-based 
Relm will relocate the manufacturing of 
the product group to its West Mel- 
bourne, FL, facility. 

According to M/A-COM officials, the 
product line group was for sale because 
it is peripheral to its main business of 
defense electronics products and 


systems. + 


~~ “THE 
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Switcu 
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It’s the complete R.C.C. central office, and the most flexible. 
—It’s compatible with IMTS, IPTS, DIME, G.£. MARC V, and SMART ~ 
signaling. 
—It includes voice, tone and readout paging. 
—Its various models are capable of going from one to thirty channels. 
— It’s ideal for telephone company, and RCC/SMR combinations. 
—It encodes MOTOROLA GSC and NEC POCSAG Alpha/Numeric pagers. 
—It networks with other switches for statewide, or nationwide systems. 
—It has advanced features such as call forwarding, least cost routing, and 
voice mail box interfacing. 
Pressure won't affect Freeman's performance. When other suppliers con’t 
act, WE WILL. Our competency and ability to install quickly won us a 
$1,000,000+ contract. 


THE CENTER OF IT ALI 


ot | F 
HE SHES 


field engineering ond repair 


is experienced in all aspects of system 
servicing, whether it’s radio, switch, or telephone. They understand the 
consequences of being off the air. Hyou have a problem, WE WILL be there 
to solve it. 

Freeman Engineering’s capabilities are just as flexible as you need them 
to be. It’s the answer to your paging or mobile system needs; your 
requirements define the system. WE WILL turn your ideas into dollars. 


3100 Fifth Street, Metairie, Lovisiona 70007 -reema ua 


os) 631-7785 Engineering Associates, Inc. 
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A CT update 


Association of Communications Technicians debates handbook issue 


During a March 1989 mecting, 
Association of Communications Techni- 
cians (ACT) leadership council 
members considered revisions and uses 
for the NABER Technician Certification 
Examination Handbook. 

The handbook offers sample ques- 
tions and answers to help candidates to 
prepare for the Nationa] Association of 
Business and Educational Radio 
(NABER) technician certification exam. 
ACT is a membership section of 
NABER. 

NABER’s technician certification ad- 
visory committee plans to make changes 
in the exam questions that will 
necessitate a revision of the handbook. 

During a discussion of the handbook, 
council chairman Jan Wright of Domin- 
ion Communications Systems, Chester, 
VA, raised the subject of using the hand- 
book during the hiring process. He said 
the handbook could be used to acquaint 
prospective new technicians with the 
work conducted by most radio com- 


munications service facilities. 

Council member Alan Haley of 
Master Electronic Systems Associates, 
Tacoma, WA, said: “The handbook will 
scare applicants for sure because its in- 
formation is so specific to the two-way 
radio industry. Applicants with the right 
education and who otherwise could suc- 
ceed with on-the-job training might be 
discouraged by the handbook.” 

Council member Joseph Gately of 
Gately Communication, Hampton, VA, 
said: ‘“‘Many of my employees get the 
handbook to test the water on the 
NABER certification exam.” 

According to chairman Wright, “The 
handbook is a decided advantage.” 


Information 


For information about ACT, call 
800-759-0300. Ask for ‘‘technician 
services.” 


ACT membership drive 


500 


During its March 1989 council meeting, 
ACT set a goal of adding 500 new 
members during the following 12 
months. As of June 15, 53 new 
members have joined. 


Sensalemp Closed-Loop 
Handpieces and Controls 


The most delicate to the heaviest 
soldering and desoldering tasks are 
no match for the MBT-210. Its highly 
responsive, digitally displayed Sensa- 
Temp controls provide full power on 
demand to sustain operating tip temp- 
erature for consistent, high-quality 
results—-joint after joint! 


Sensalemp soldering and 
desoldering handpieces 
provide complete 
interchangeability 
without calibration. 


Snap-Vac Desoidering 


The PACE patented Snap-Vac system 
generates instantaneous vacuum rise, 
achieving complete solder removal in 
milliseconds! 


EOS/ESD Safety 


The MBT-210 meets or exceeds the 
most stringent EOS/ESD standards. 


Soldering and desoldering handpieces 
are molded entirely of non-chalking, 
static-dissipative plastic. 


Call PACE today at 
(301) 490-9860 or 
FAX (301) 498-3252 
for a free 
demonstration. 


Resweat joints are eliminated while 
virtually polishing the lead and plated- 
thru hole sparkling clean. 


OSE 0 SE TRTRErTererrrereerewrrertrsrnrente = (0 terre 


PACE, : 

9893 Brewers Court 
Laurel, Maryland 20707 
USA 


PUSH & SET TEMP 


TEMP 
DISPLAY 


_ 
aonLa 


MBT, SensaTemp and Snap-Vac are trademarks of PACE, INC. Meets al! applicable MilSpecs including DOD-Std-2000 and WS-6536. 
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Lar sen keeps you. YOUR SYSTEM SOLUTION. 


Whether your system requirements 
include high gain, high bandwidth, no 
ground plane, on-glass, thick mounting, 
tough environment, or even temporary 


on top of the job. 


EE 


Keeping a project on schedule and on budget requires EB inslalla- 
clear, precise communication. And that's a job for Larsen. [ ieee 
Larsen offers a full line of high performance antennas. has the 
So no matter what the application—heavy equipment $ > solution 
or limousines, tractors or pickup trucks, portable or $= From 
fixed location —Larsen can provide the right antenna to £ = 2510 
maximize performance and minimize hassle. + ss 1200 
When it comes to communication, you can count on £ = Miz, M: Jt 
Larsen to get the job done. = eee [ 
2 high performance with just the right mix 
d =~ of durability and ease-ot-instaliation 


to meet your system requirements. 
Larsen is your system solution. 


IN USA: Larsen Electronics, Inc., 11611N.E, 50th Ave. PO. Box 1799, Vancouver, WA 98668 206-573-2722. Toll Free order line: 1-800-426-1656 
In Washington State 1-800-562-1747. Telex: 15-2813 LARSENELC VANC 
IN CANADA: Canadian Larsen Electronics, Ltd., 149 West 6th Avenue, Vancouver, B.C. VSY 1K3 604-872-8517. Toll Free 1-800-663-6734 
Telex: 04-54666 CDN LARSEN VCR 
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New products 


Hand-held tone programmer 

The HHP-1 hand-held programmer 
from Communications Specialists pro- 
grams tones into an IC-110 microcircuit’s 
electronic memory. The IC-110 is used 
in the company’s tone signaling cquip- 
ment to offer a choice of tones previous- 
ly available only in tunable equipment. 
It combines accuracy, stability and tone 
selection convenience. 


The ability to change the IC-II0's 
memory allows a service technician to 
choose any non-standard tone frequen- 
cy for special applications. Customiz- 
ing the tone arrangement allows one 
tone unit to control multiple switching 
without the need for diode network 
circuitry. 

Using the HHP-1, a technician can 
select and program tones into the IC-110 


What happens when you call 


your radio base station and the 
only one attending it is Tiger? 


Nothing, probably. You don't get a response. 
Tiger can hear you, but he can't answer. 
You need the ST-40 Hyperdyne Radio/Telephone Interface 
by Selectone. 


while in the shop or in the field. The 
HHP-! programs, reprograms, reads 
and erases any 32 frequencics from 
0.1Hz to 6,550Hz in 0.1Hz steps. Thus, 
the IC-I10 may be used for many analog 
tone signaling formats and for special 
applications that require accurate tone 
generation. Once programmed, the 
IC-110 installs into the tone board, and 
working tones are accessed through DIP 
switch programming. 

The HHP-! operates on a 9V battery. 
A plug-in socket is provided for an ex- 
ternal power source. 
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Voice amplifier unit 
connects to portables 


The ST-40 Hyperdyne offers a unique new way to control a two-way radio base 
station. Now, every telephone in your office can serve as a remote link to your two- 
way radio using your existing telephone system. 

Not to be confused wilh a phone patch or interconnect device, the ST-40 
Hyperdyne is an electronic interface which connects a radio base station to any muti- 


line office telephone system. 


The ST-40 Hyperdyne allows a mobile unit to ring the office telephone system 
when the radio base is attended only by someone like Tiger. 

Primus can provide you with a free video tape presentation on the new ST-40 
Hyperdyne system or arrange for a 30-day no obligation trial at your facility. 

You need the ST-40 Hyperdyne Radio/Telephone Interface by Selectone. It's 
a good system to have when “meow!” isn't enough of a response. 


<2 primus mens 
ELECTRONICS CORP 


RATIO 


FAX: 815-436-8954+Nationwide: 800-435-1636-IL: 800-892-1413 
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The Loudmouth communications unit 
connects to portables to amplify com- 


munications. The user's voice is 
transmitted from the unit's throat mic to 
its voice amplifier. Incoming radio 
messages are heard through the unit’s 
speaker. A 9V battery powers the Ear- 
mark unit. 
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Better Than a Yagi 
The Compact SRL-440 
Series Data Antenna 


Measuring 10.5 in, (267 mm) 
long by 2.5 in. (64 mm) wide and 
weighing only 2.5Ib. (1.12 ka), 
this antenna operates in the 928 
to 956 MHz band. 


The 440 is excellent where 
reliable data transfer is 
essential. It’s ideal for multi- 
point systems, point-to-point 
and receive sites.... anywhere 
you might use a yagi.... and it’s 
more economical! 


It's unaffected by windload and 
icing problems, which often 
affect yagis. 


For complete specifications see us at 
Expo East, Booths 240 & 242 
or call 1-800-288-2763 


or write Sinclair Radio Laboratories Inc. 


675 Ensminger Road 
Tonawanda, N.Y. 14150 
(716) 874-3682 


SR 


L-501R3 
¥ Me m 


SRL-501R3 CE 


The Smallest in the Market 
The SRL-501 Series Diversity 
Antenna 


Over 35 years 
of effective 
radiated power 


The smallest package in the market, 
this compact (height 2.28 in. (58 mm) to 
3.15 in. (80 mm) X 9.3 in. (236 mm) 
diameter) diversity antenna has almost 
unlimited applications in the data 
mobile radio market as well as cellular, 


design and j 
automated train control and upband 
trunking operating in the 824 - 1400 


innovation 
Mbz range. 
have made us sienna RSS 
leaders in ) ! 
data antenna 
systems. 
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Super Linear 
Dual Band Antennas 


CA-2x4ZC 
BASE/REPEATER 


150-160 MHZ 
460-480 MHZ 
Gain: 8.2/11.5dB 
Max Power: 200W 
Fiberglass 


Wind Load 
98 ft. per second 


Simulcast 
with CF-416 


CA-207 PF 
Duplexer MOBILE 


150-160 
460-480 
150W 


1275 N. Grove St. 
Anaheim. CA 92806 
(714) 630-4541 

FAX (714) 630-7024 
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...ever get the feeling 


terminal in the dark? 


your running your paging 


New products 


Cellular portable antenna 
provides built-in ‘elbow’ 


The AM8S5ORA half-wave flexible 
cellular portable antenna from Valor 
Enterprises has a built-in solid brass 
right angle elbow and TNC fitting. The 
3dB antenna is omni directional. 
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Selective calling system 


Fast frequency-shift keying (FFSK) in 
an 80ms burst contains all the selective 
calling information that requires two to 
three seconds to send via DIMF signal- 
ing. The protocol includes error- 
detection and automatic retry. Zetron 
features FFSK in its model 7 mobile 
control center and model 7D dispatch 
contro] center. 
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Most systems operate at 30% or less efficiency. 
Is yours one of them? 


Unfortunately simple page deformatters, stat cards and 
call counters won’t shed any light. 
You need full “‘off the air” system analysis. 


You need the Interceptor 5103™. 


Automatic digital format detection allows for unattended operation. 
Real-time display of received paging data in multiple formats. 
Real-time analysis of batch efficiency by format. 

User selection of target capcodes for selective capture and testing. 
Keyword search allows for screening of pages by message content. 
Date/time stamping of all received pages. 

Sciectable printer/disk logging of all paging traffic. 

Built-in report generator for user definable reports. 

On-line storage of captured batches displays content by frame. 
Wrap-around 24 hour statistical summary of paging traffic by format 
provides breakdown of aittime usage, total paging through-put, message 
content, and format efficiency for evaluation of channel loading. 
Off-line utilities to help you maximize your system through-put, 
minimize delay time and increase channel loading capacity. 


Statistical Control Systems Corporation 
3430 27th Parkway @ PO Box 2844 
Sarasota, FL 34230-2844 
813-954-8816 / 8819 @ Fax 813-954-8624 


See why our customers say. 
“This ts the best picce of test cguipmeat to come along in ycars.”” 


Call for your free Demo Disk today! 
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When the communication process 
is tied up, so is your business- 


Talk 
to Us. 


We're the recognized leader in communication technology 


e Radio Paging 
e Voice Messaging 
¢ Cellular Messaging 
° Alpha-Talk® 


Isn't it important to your customers to keep communication 
going? With SCE's voice messaging services, customers will never 
have to hear, “He's tied up right now......" With voice messaging, 
the message gets communicated. Telephone tag is eliminated. 
Business goes on. Profits go up. SCE-All the features you need to 
provide accurate, solid, secure service. Stand alone or fully integrated 
systems. More features,more functions, more revenue. Talk to us. 

You'll really like what we have to say. 


800-828-TALK 516-822-9810 
62 Bethpage Road ¢ Hicksville NY 11801 


pezaas 


Technology that speaks for itself 
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Make The HEART Of 
Your Communications... 


A POWERFUL RECHARGEABLE 
BATTERY 


When you need replacement bat- 
teries for your 2-way radios and 
paging equipment, depend on high 
quality JaBro batteries to keep 
your system running smoothly. Ail 
of these nickel-cadmium batteries 
are American made and are 
Shipped factory fresh for maxi- 
mum power and long service life. 
This new catalog shows our 
expanded communications 
line, with complete cross- 
reference data and specifica- 
tions, also includes cordless 
phone batteries, lithium mem- 
ory back-up batteries, ni-cad 
button cell assemblies: and 
modular-paks, and sealed jead 
acid batteries. 


- & 1938-A University Lane, Lisle, I 60532 
JABRO Batteries, Inc. 312/964-9358 © Order Entry: 800/323-3779 
Telex: 281024 « Cable: JABROUSA’® FAX: 312/964-9081 


Canadian Affiliate: 403/248-4020 *« Evropean Representative: 33 (1) 43-76-21-21 
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irds Fly? 


They do at Henry Radio. 
Because when we receive your 
order for any Bird product it flies 
out of our warehouse in just 24 
hours. 


And don't expect us to say we’re 
out of stock on the products you 
need, because Henry Radio is 
one of the nation's largest 


distributors of Bird equipment. 


Our large inventory includes a 
vast selection of the most popular 
Bird equipment, including 
wattmeters, elements, loads and 
accessories. So if you're looking 
for a hard-to-find Bird product, 
call Henry Radio. 


HENRY RADIO 


Over a half-century of reliability in communications. 


2050 S. Bundy Drive, Los Angeles, CA 90025; TOLL FREE: 1-800-421-6631; 
in California call 213-820-1234; FAX: 1-213-826-7790 
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New products 


Two-channel portable 
comes in VHF, UHF versions 
The HT10 Handie-Talkie two-channel 
portable made by Motorola is available 
in VHF and UHF. It comes in 2W and 
SW models for use in the 150.83MHz to 
162MHz range and 2W and 4W models 
for the 450MHz to 470MHz range. 
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Voice storage unit 
interfaces mobiles 

The Shinwa ZX126 voice storage 
system interfaces with most brands of 
mobiles, including the company’s X 
series. The unit stores 64 seconds of in- 
coming messages and allows users to 
leave a message for callers. 
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Paging message center 
offers 14 phone line inputs 


The PS-9000 PageSure paging 
message center has a 10,000 code 
capacity—depending on the paging ter- 
minal used—and offers 14 telephone line 
inputs. The Reach Electronics’ unit 
works with all types of pagers and stores 
messages that can be retrieved by phone 
at user’s convenience. The center time- 
Stamps and date-stamps stored messages 
and enables password protection. 
Numeric pages are converted to voice 
when retrieved. The unit permits priori- 
ty pages, group pages, personal 
reminder pages and repeat pages, It adds 
voice store and forward to existing 
terminals. 
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MICROFLECT'S 18-23 GHz ANTENNA SUPPORT STRUCTURES AND REFLECTORS 


New from Microflect! 
Antenna Support Structures 
and Passive Reflectors for your 


18 and 


If you're looking for high 
quality antenna support 
for your 18-23 GIlz short- 
haul systems. Microflect 
has the industry's most 
comprehensive line of 
antenna support 
structures. Microflect’s 
18-23 GHz product line is 
available in the following 
contigurauons: 


Monopoles: Because of 
the aesthetics considera- 
tions. this structure is at 
solution often preferred by 
Architectural Review 
Boards or city council 
members, Our monopole 
is available as a standard 
product in heights of 10‘, 
15', 20', 25', and 30". 
Custom heights are avail- 
able on special request 


UN 
\) 


Tripods: As with 

monopoles, aesthetics are 

often a consideration for 

the selection of tripods. 

These structures are de- 

signed for roof mounting and are 
engineered for 100 mph (40 psf) 
winds. Five models are available 
ranging from 6' to 20' in height. 
Standoff Wall Mounts: Standof! 
Wall Mounts offer several udvantages 
over regular wall mount units, They 


SELF-SUPPORTING TOWERS ® CUSTOM TOWERS ® 


23 GHz Microwave Systems. 


allow 110° of azimuth adjustment, 
permiting more versalilliy in locating 
in instalkaion position for the 
antenna. They alse incorporate it 
work platform ancl an optional wall- 
mounted access ladder. 


Wall Mounts: These units can be 
specified for corner mounting or flat 


PASSIVE REFLECTORS 
ENABLE YOU TO 
CIRCUMVENT MAN-MADE 
OR NATURAL OBSTACLES 
THAT ARE IN YOUR 
SIGNAL PATH LINE OF 
SIGHT, REFLECTORS CAN 
BE MOUNTED ON ROOFS 
OR WALLS OF BUILDINGS, 
OR ON OTHER SUPPORT 
STRUCTURES, 


} wall Mounting applications, 
A cantilever wall mount is 
also available for sighting 
over parapet walls. 


Roof Mounted Frames: 

These frames are ideal when 

there isan immediate need 

tO gel antennas in service 

Microflects Roof Mounted 

Frames feature these 

benefits: 

¢ Short lead times for 
delivery 

¢ Minimal installation time 
after delivery 

¢ Frames are complete with 
step bolts for climbing 


Passive Reflectors: If your 
communications system plain 
has man-made or natural 
line-of-sight obstacles. we 

i can show you how to get 
around them economically 
and effectively, Our reflee- 
tors enable you to redirect 
your signal path around ob- 
stacles without employing 

costly active repeaters. 


For more information. please contact 
us und request a free copy of our 
new [5-23 GHz Antenna Support 
Structure and Reflectors catalog. 
Gontict Microllect Co., Inc.. 3575 
25th St. SE, P.O. Box 12985. Salem. 
OR 97309-0985. Telephone (503) 
363-9207, FAX (503) 363-4613. 


A\|MICROFLECT 


3575 25th Street SE « P.O. Box 12985 
Salem, Oregon 97309-0985 U.S.A. 
(503) 363-9267 * TLX 510-599-0107 
FAX (503) 363-4613 


LIGHT-WEIGHT TOWERS ® GUYED TOWERS 


MICROWAVE PASSIVE REPEATERS © WAVEGUIDE SUPPORT SYSTEMS ® TOWER ACCESSORIES ® TOWER HARDWARE 
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90% Shorter than 
quarter waves yet 
performs better than 
whip antennas! 


Avoid This With This 


CR109A * Design frequencies 
from 27-85 MHz **eeeesseee 
Tests prove it! The Untenna outper- 
tarms whip antennas many Umes its 
height, and puts out an omnidiree- 
tional, vertically polarized signal 
with higher “Q" and less intermed! 
Offer Unites available from 

HS to 500 Mil. werite for details. 


COM-RAD INDUSTRIES 
P.O. Box 554 
Grand Island, NY 14072-0554 
(716) 773-1445 
Disteilutor fuquiries lecited 
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DYNATECH 
TACTICAL 


New products 


Hand-held frequency counter 
covers 10Hz to 2.2GHz 


Model 2210 hand-held frequency 
counter from Optoelectronics features 
low-frequency coverage to 10Hz and 
microwave coverage of more than 
2.2GHz. It includes internal nicad bat- 
teries and oscillators with a precision 
quartz time base. Two-hour battery 
operation is typical after a 16-hour 
recharge. 
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COMMUNICATIONS, INC. 


WHEN YOU NEED THE BEST... 
AND KNOW THE DIFFERENCE 


You bought your radio to communicate. 

DTC accessories let you talk where you work. 
In high noise, wearing protective clothing, 

or when both hands need to be free. 


DTC offers the most complete line of 
communication accessories available 


in the 2-way radio industry. 


DTC Inc. 6ALyberty Way, Westford, MA 01886 


1-800-233-8639 


In Mass (508) 692-5434 


(FORMERLY CONTROLONICS CORPORATION; 
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Self-locking hangers 
fit coaxial cable line 


Self-locking hangers are available for 
slotted coaxial cable. The Andrew 
hangers fasten without straps and 
screws. The hangers come in kits of 10 
and are available in sizes for all cable 
applications. 
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RHS-4 


Lightweight Headset 


MANDAN AURAR ER COUR R Ee 


Compare Cel-Tel” Tester and save! 


New, DB1965 Cel-Tel Tester provides 
automatic testing for cellular mobile, 
portable and transportable telephones. 
At the workshop or customer's vehicle! 
Quick and easy to use! 


Connect the Tester to the phone's antenna 
connector and select a complete range of 
tests via push-buttons. 

Results appear on the LCD display. 

The Tester has internal battery and battery 
check, 4-button keypad and 4-line, 20- 
character LCD. It provides a continuity test 
with an audible alarm. Carrying case and 
portable printer are optional. 

Order now! 

The tester is made in the U.K. by Smith 
Myers Communications. Decibel holds 
exclusive rights for North America. 

Order DB1965 Cel-Te! Tester from Decibel's 
Authorized Factory Warehouses, listed 
below, or contact Marketing, Decibel 
Products, Inc., P.O. Box 569610, Dallas TX 
75356-9610. Telephone (214) 631-0310. 
Telex 73-0212. FAX (214) 631-4706. 


Decibel is a Business Unit of 
Alliance Telecommunications Corporation 


Competitor X Competitor Y 
514 JUD wit e | About $8.000 more 


40 pounds 


Sat Tones Check Yes 6 KHz internal 


Sat Deviation + — 


Maximum Deviation 


Rx Sensitivity 
12 dB 
20 db 


*Needs external watt meter. 


Yes +1.7 KHz Yes Yes 
= 10% internal 
Yes +6.4 KHz internal 


Yes audio deviations max 
+12 KHz =10% 


BE HEARD 


THROUGH THE NOISE. 


When clear communication counts, 
ADCO Industrial Intercoms break through the toughest 
problems — high ambient noise and harsh environments. 
Because normal voice levels penetrate clearly, this is 
the perfect communication system for areas of high noise. 
The system easily tolerates high temperatures and rough handling. Solid 
state components are protected against corrosive fumes, dirt, rain, or salt water. 
Each unit is sealed in a heavy-duty submergence- proof aluminum enclosure, 
Special options: hands-free remote, lightning protection, extreme low 
temperature operation, plus many others. Easy multi-station installation. 
Creating dependability since 1958, ADCO conquers noise. 


Call or write for prices and complete information. 


ATKINSON DYNAMICS 


10 West Orange Avenue 
South San Francisco, CA 94080, (415) 583-9845 
A division of Guy F. Atkinson Company 


Without a shout, without a doubt. 
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OUR COMPLEMENTS TO YOUR RADIO 
| = 


OUR complete line 
of accessories 
enables use of por- 
table or mobile 
radios in virtually 
any situation. We 
have extensive ex- 
perience in solving 
communication 
problems — from 
the routine to the 
extremely difficult 

. and it’s all 
available to you. 
Simply contact us. 


Pe 
Se auty ba 


SOUND IOEAS FROM 


SeCCCOM 


CORPORATION 


1400 Stierlin Road 
Mountain View, CA 94043 


415/965-8020 
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New products 


‘GE’ replacement batteries 

Alexander Manufacturing makes 
replacement batteries for GE MPD, PLS 
and TPX portables: 

CL) Model R8503 7.5V 800mAh te- 
places GE model 19A704850P3. 

L- Model R8507 7.5V 1.2Ah replaces 
GE model 19A704850P7. 

L. Model R8603 7.5V 1.3Ah replaces 
GE model 19A704860P3. 

“ Model R8607 7.5V 1.7Ah replaces 
GE model 19A704860P7. 

Alexander offers an alkaline version 
for GE MPD, PLS and TPX radios: 

“| Model A4870 10.5V 4.4Ah. 

The mercury version of these bat- 
teries is: 

(7 Model M4870 9.8V 4.8Ah. 
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Slotted coaxial cable line 
expands, includes upgrades 


The slotted coaxial cable line by An- 
drew includes four new cables of 
Ya-inch, 3/,-inch, 14-inch and 1*/,-inch 
cables. The 44-inch and 3/,-inch cables 
feature low-coupling loss. The 14-inch 
and 1*/,-inch cables offer low attenua- 
tion at high frequencies, Improved elec- 
trical performance and direct connector 
attachment are upgrades for new ver- 
sions of the 42-inch and 7/;-inch cables. 

All sizes of cable can be ordered with 
a fire-retardant, halogen-free jacketing 
that uses insulated barrier tape. The 
cable has low smoke and toxicity emis- 
sion characteristics, 
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EEE 


Antenna Specialists 


°V a A 


1-3 Day Delivery 
Nationwide! 


Call Cartwright 


800-543-8614 © in onic 800-582-2641 


c COMMUNIGATIONS COMPANY 
7842 RED SKY DRIVE 
a ga CINCINNATI, OHIO. 4 5249 
Ir 
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ASTRON 


CORPORATION 


9 Autry 
Irvine, CA 92718 
(714) 458-7277 


ASTRON POWER SUPPLIES 


© HEAVY DUTY © HIGH QUALITY ¢ RUGGED © RELIABLE « 


RS, RM and VS SERIES 

SPECIAL FEATURES 

® SOLID STATE ELECTRONICALLY REGULATED 

© FOLD-BACK CURRENT LIMITING Protects Power Supply 
from excessive current & continuous shorted autput 

® CROWBAR OVER VOLTAGE PROTECTION on all Models 
except RS-4A, RS-SA. 

@ MAINTAIN REGULATION & LOW RIPPLE at low line 
input Yotlage. 

® HEAVY DUTY HEAT SINK « CHASSIS MOUNT FUSE 


® THREE CONDUCTOR POWER CORD 

® ONE YEAR WARRANTY # MADE IN U.S.A. 

PERFORMANCE SPECIFICATIONS 

® INPUT VOLTAGE: 105 - 125 VAC 

@ OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
(Internally Adjustable: 11-15 VDC) 

@ RIPPLE: Less than Smw peak to peak (full load 
& low line) 

® Also avallable with 220 VAC Input 
Voltage 


19” X 5% RACK MOUNT POWER SUPPLIES 


Continuous Ics* 
Duty (Amps) 
9 


MODEL 

RM12A 

RM-35A 35 

RM-50A 37 50 
Separate Volt and Amp Meters 

RM-35 M 25 35 

RM-50 M 


(Amps) HxWx WL ( 
12 5¥s x 19 x BY 1 

5% x19x12% 

5% x 19x 12% 


Size (im ag 
§ 


5% x 19x 12% 
5¥% x 19 x 12% 


3% x 6% x9 
3%2 X 6Ya xX 7Vs 
3% xX 62 x9 
4x7%x 10% 
4%2x8x9 
5x9x 10% 
§x11x11 
6x13% x 11 


MODEL RM-35M 
RS-A SERIES 


MODEL AS-7A 


© Switchable volt and Amp meter 
RS-12M 9 

® Separate volt Amp meters 
RS-20M 16 
RS-35M 25 
RS-50M 37 


4% x8x9 


5x9x 10% 
5x tix 
6x13% x 11 


© Separate Volt and Amp Meters © Output Voltage adjustable from 2-15 volts 
© Current limit adjustable from 1.5 amps to Full Load 
@ 13 BYDCar OVDC@ SvOC @13.8V 
VS-20M 6 #9 4 
VS 35M a 4 
VS-50M 37) 22 10 
@ Variable rack mount power supplies 
VRM-35M 25 15 7 
VAM-50M 37. 22 10 


*1CS—Intermitient Communication Service (50% Outy Cycle 5mun_onSmun off) 


5x9x 10% 


Sx1ixtl 
6x 13% x It 


5% x 19x 12% 


MODEL VS-35M 5% x 19x 12¥2 


MODEL 1212 & 1212-18 Switching Regulated Converter. 
Designed for FM transceivers and other applications requiring 12 volt power source converted fram 
12 volt positive ground battery, Regulation with pulse width modulation at 20 KHz. 
Input—12V DC (Positive ground only). Functional from —11 V DC to—16 V DC. Output +13.8 ¥ OC 
(Negative ground only). 4212 1212-18 
Output Voltage 13.8 V DC 13.8 V DC 
Line/Load Regulation 200 mV 200 mV 
Ripple/ Noise 50 mV RMS 50 mV RMS 
Current Continuous 6 Amp 14 Amp 


DC-DC CONVERTERS 
Current (ICS) 39 Amp 18 Amp 


we MODEL 1212 
Current Limit 12 Amp 19 Amp 


MODEL 1212-18 Case 25/4" (H) X 6” (W) x6" (D) 23/6" x 6" x 12” 


Shipping Weight 2 Ibs, 4 Ibs. 
wt MODEL 2412 


+.2V0C +.2 VDC 


MODEL 2412 & 2412-16 Switching Regulated Converter. 
Designed for FM transceivers and other applications requiring 12 volt power source converted from 
24 volt battery. Regulation with pulse width modulation at 20 KHz. 
Input +28 ¥ DC (Negative ground only). Functional from + 22 ¥ DC to +32 V DC. Output +13.8 
V DC (Negative ground only). 2412 2412-16 
Output Voltage 13.8 V DC 13,8 V DC 
Line/Load Regulation 200 mV 200 mV 
Ripple/Nolse 50 mV RMS 50 m¥ RMS 
Current Continuous 9 Amp 16 Amp 
Current Limit 12 Amp 20 Amp 
Case 236” (H) x 6" (W) x 6” (D) 2%” x 6” x 12" 
Shipping Weight 2 Ibs. 4 Ibs. 
ALSO! AVAILABLE AS MODEL 3612 & 3612-16: +36 V DC (Negative ground only) AND 
AS MODEL 4812 & 4812-16: +48 V DC (Negative ground only). 


+,2V DC +.2V0C 


> 
MODEL 2412-16 


Circle (71) on Fast Fact Card 


80 Mobile Radio Technology September 1989 


New products 


SWR, power meter suits 
800MHz to 900MHz bands 


The CM-900 from NCG Company 
is acompact SWR and power meter that 
fits mobile installations in the 800MHz 
to 900MHz bands. Maximum power is 
}20W. Other mini meters are available 
for VHF, UHF and 1,300MHz. 
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Wattmeter calibrates 
500 coaxial transmission 


Model 4314B portable peak reading 
wattmeter uses two 9V batteries for as 
much as 20 hours of use; an ac adapter 
plugs into the unit as well. The Bird 
Electronic meter measures 500 coax- 
ial transmission with an LED indicator 
for peak operation. Features include 
CW and peak operational mode switch 
and a battery test switch. The unit 
comes with two female N connectors. 
The meter’s maximum insertion VSWR 
is rated at 105MHz to 1,000MHz, 
1.1MHz to 2,300MHz. The wattmeter 
weighs 3 pounds. 
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Interconnect ‘regenerates’ 

The ATI-200 telephone interconnect 
regenerates DIMF signaling and con- 
verts dialing pulses. The Data Signal 
unit offers a choice of half-duplex, full- 
duplex and simplex modes with 
multidigit access, automatic ringout, a 
multifunction auxiliary relay and the 
capability to answer incoming rings 
automatically. 
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Kantronics TM-1200™ 


REMOTE DATA AT A PRICE 
THAT’S IN REACH. 


REMOTE SITES, 


RUGGED TERRAIN» 
CHECK DATA FROM THE - 
_ OFFICE on CARPHONE 


: WitH compact, / 
ERROR-FREE PACKET DATA | 
TECHNOLOGY : 


Remote data acquisition, 
SCADA, and polling were 
never So easy, versatile or 

. accurate... 

_ With a Kantronics TM-1200™ 
Telemetry Modem, you don't 
need a rack-mount to have 
high-performance. 


Size Advantage 
A TM-1200 is only 2'x6"x9". But it 
performs in small places like large 
- expensive systems. So you can make — 
sophisticated remote data and 
electronic checks in places you 
couldn't until now. 
Error-Free 
Packet communications are 
completely reliable. 
Monitor, Control Nearly Anything 
TM- 1200 is 4-20ma sensor 
compatible. Check flow rates, make 
remote electronic checks, monitor 


Change Of State, even broadcast 
acquisition programs. 


Kantronics 1 (800) 634-3308 
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New products 


Paging accounting package 


Page Accountant is a billing package 
that works with Zetron model 2100 and 
model 2200 paging terminals. [t pro- 
vides a PC-compatible program that 
produces monthly invoices and cus- 
tomer statements automatically. It pro- 
duces a sales journal, a cash-receipts 
journal and an adjustments journal, as 
well as handling general ledger posting 
information. 
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Dispatchers can configure 
radios to change codes 

The Controller I, II and III radios in- 
corporate basic encryption and 
computer-aided dispatch. The Ben- 
dix/King UHF and VHF radios operate 
with the user's present base station and 
repeater without modification. Dis- 
patchers can configure the radios to 
change groups and encryption codes and 
can poll units for status. 
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Base station interface 

The Avtec base station interface unit 
provides access to multiple base stations 
in a “party line arrangement over a 
single voice channel. With a dedicated 
line, it may be used as a base station 
controller. The unit supports popular 
multidrop protocols and works with ex- 
isting systems. New multidrop systems 
may use a special code that adjusts 
signaling speed automatically, according 
to the quality of the voice channel. 
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Handset sends DTMF signals 


Bramco’s model 2994 DT MF Smart- 
Mic handset gives the user a lot of feed- 
back: 

[— Its illuminated keypad gives tactile 
feedback, 

(| The mic produces a sidetone to 
verify transmission of DITMF tones. 

|_ As buttons are pressed, the trans- 
mit ready light brightens. 
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THE ANTENNA SOURCE 


40 Years As The Leader In Antenna Development 


GRID ANTENNAS 


* 335 -— 2700 MHz 

* 125 M.P.H. Survival 
With 1/2” Radiol Ice 
Pressurized & Non—Pressurized 
Meets Or Exceeds FCC Requirements 
De-Icing Available 
Split Reflectors Available 
Superior Cross Polorization Response 


HIGH PERFORMANCE 
AND MAXIMUM 
| HIGH PERFORMANCE ANTENNAS 


With an expanding line, improved quality, next day shipping 


competitive pacing ang ine frenchest service. 


FAX 4 Qs¢ 
(800) 323-9122 
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* 1427 — 23600 MHz 
125 M.P.H. Survival 
With 1/2" Radial Ice 
Plane Or Dual Polarized 
Hypalon Or Raydel Covers 
Very High Front To Back 
High Gain 
Low Side Lobes 
Low VSWR 


Radiation Systems, Inc. 


Mark Antennas Division 
2180 SOUTH WOLF ROAD « DES PLAINES, IL. 60018 


TELEPHONE: 312/298-9420 TELEX: 282557 FAX: 312/635-7946 
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SYSTEMS. INC. 5100S 
0.4-BO000 MHz SERVICE MONITOR 


o LUS$A10US ee 
Hz DUPLX 


psioiy ¥ , Bie CAL te ENCDE RCV 
EXT +.6 


F ; 5 A 


SCAN MODE GED 
FREQ 
MARKER ON SPAN 


POWER MEM EMT HORZ MBM EXT VERT ame: E DEMOD OUT | 


i o ape Analyzer 

True Full Duplex/Offset Generator 
ne and Digital Encoder/Decoder 
oolryo _ @ Storage and Recall Registers 

Se oR is -__ ® Built-In Self Diagnostics 

_ @ Full Sized Computer Style Keyboard 
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MOD SINAD VOLT WATTS 
(PEAK) (TkHz) (RMS) ‘ 


WIDE: 


RVS PWR J AN 


LOAD 
OVERTEMP 


4 


RF IN/OUT 


CT SYSTEMS, INC. — 
5245 HORNET AVE. 
 RO.BOX470.— 
BEECH GROVE, IN 46107-0470 - 
800-245-6356 
317-787-5721 


MOBILE ADAPTER for New products 


the 800 MHz, UHF and Backlit DTMF encoder mic 


VHF King 
Portable 
NOW WITH 
DTMF 


ACCESSIBILITY! 


Built in RF amplifier 12 12 watts-800 MHze All connections made with one sliding 
20 watts UHF lever . . . 
Built in audio amplifer Keylock for security The Data Coder 60 backlit DTMF 
External audio jack pone to complement the King mic mutes and keys PTT when a button 
35 adio line Ae er (LCE ime 
Fast charger Complete with microphone and is pressed. A two-second hold time 
gsclecenig iy TINE mounting bracket keeps the transmitter keyed during dial- 
a ing. The Data Signal mic has raised 
r ) A 4336 San Fernando Road, Los Angeles. CA 90065 buttons with scaled switches that give 
y 7 (213) 256-3000 # 800 HI POWER # TWX 910 346 7015 the user tactile feedback. 
COMMUNICATIONS, INC FAX (213) 254-3210 Circle (345) on Fast Fact Card 


on Fast Fact Card 


WE DID IT AGAIN! 


CTI Introduces the Small but Mighty ““MITEE-PAGE” 
Small System Automatic Paging Terminal 


FEATURES INCLUDE: 

¢ 1000 Call Capacity * 2 input trunks, end to end or DID field strappable 
¢ 100% Random Programming e Field software upgrade ease 

¢ Analog, all formats or e Remote program via DTMF telephone 

¢ Analog plus digital ¢ Timed Station ID (MCW) 

¢ 16 Character LCD display monitor * Numerous other features with more to come 


CTI Inc. 

P. O. BOX 780 — CORINTH, MISSISSIPPI 38834 
601-287-8081 

FAX 601-287-9427 
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NOW THERE'S ATRUNKED RADIO SYSTEM WITH 
FEATURES THAT FAR OUTWEIGH ITS PRICE. 


There's nothing that says your customers have to ‘buy increased incremental income from long-range com- 
enhanced trunked radio systems with heavy pri ;.  Munication users while quickly recovering your initial 

That's why E.F Johnson developed Multi-Net™ LTR® — investment. To find out how the Johnson/Americom 
the first afordable, growable trunking system. Alliance will benefit 

And now E.F Johnson, with the help of AmeriCom, you and your custom- ’ 
offers automatic wide-area communications. Not only is — ers, call us at 1-800 = JOHNSON 
this networking system easy » manage, it also provides 328-3911, Ext. 380. The Clear Leader In funked Radi 


0 USE E F btyrreeny | enngaarny Htitpiny el Drvettbent b wn 
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New products 


Voice scramblers offer 
10,000 ID numbers 


Programmable rolling code voice 
scramblers offered by Midian Elec- 
tronics include 10,000 system ID 
numbers, keys for joint law enforcement 
operations and digitally controlled audio 
processing. The VWPU-4K and VPU-5K 
fit King VHF portable and mobile 
radios; the VWPU-4U and VPU-SU are 
for conventional portables; and the Mic- 
Coder-4 is a microphone version. 
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Mobile data terminal 
offers programmable recall 

The Digicom MDT-870 mobile data 
terminal offers 16,000 individual ID ad- 
dresses and 125 group ID capability. 
The ElectroCom Automation terminal 
handles 14 customer-specific status con- 
ditions and has programmable function 
keys for recall of forms. The unit 
operates on conventional radio, and two 
versions are available for use on trunked 
systems. Model MDT-870T works on 
GE’s public safety trunked radio system, 
the PST-16 Plus. Model MDT-870S 
operates on E. F. Johnson’s LTR trunked 
system. 
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Cellular mobile equipment 

Drive Phone’s LuxCel cellular prod- 
uct line includes the LXT 3700 trans- 
portable phone; LXM 5000 mobile 
phone: 11 cellular antennas: chargers: 
batteries: power supplies; inverters: and 
accessories. 
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‘F’ cell NiCd battery 


The TDQ-7 ‘F’ cell quick-charge 
NiCd battery made by Tadiran has 7Aj 
capacity and can be recharged in one to 
three hours. 

Capacities for other Tadiran cells have 
been increased: the TDQ-2 ‘4D cell's 
capacity is 2,.2Ah: the TDQ-4 D cell’s 
capacity is 4.3Aj. 
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GLB 


The Model HSM-5 is a low-cost OEM 
subassembly for fast two-way data 
transmission via radio transceivers. 


APPLICATIONS: 
TELEMETRY 
MONITORING 
REMOTE CONTROL 

* ROBOTICS 

* POINT-OF-SALE 
TERMINALS 


FEATURES: 

* 9600 AND 4800 BAUD DATA RATES 

* UTILIZES FSK ON STANDARD 
VOICE CHANNELS 

* COMPATIBLE WITH MOST VOICE 
AND DATA RADIOS: DIRECT FM. 
SYNTHESIZED & PHASE 
MODULATED 

* LOW CURRENT DAAIN PLUS 
POWER-DOWN MODE 


SMALL SIZE 


Custom versions of the Model HSM-5 can be supplied for volume 
applications requiring smaller size, lower current drain, or wider 
operating temperature range. 


SPECIALIZING IN RF & DIGITAL COMMUNICATIONS 
DESIGN & MANUFACTURING 


GLB ELECTRONICS, INC. 


151 Commerce Pkwy., Buffalo, NY 14224 
Phone 716-675-6740 FAX 716-675-6742 
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HIGH SPEED 


WEIGHS ONLY ONE OUNCE 


OuIPUL 


oo 
o 


ON-BOARD WATCHDOG TIMER 
FAST DCD OUTPUT FOR QUICK 
TURNAROUND TIME 

COMPATIBLE WITH MOST PACKET 
CONTROLLERS 


ANALOG 


DIGITAL 


NEW FEATURES 


(i) 


THE NEW C 


CEC-1O Universal Audio Generator 


LEVEL 


mud cm CH 


... ONE ENCODER FOR ALL YOUR ANALOG 
AND DIGITAL SIGNALING NEEDS 


FEATURES: 


DTMF, MTS, IMTS, 2-TONE, 5/6 TONE, HSC, SINGLE TONE 
(Continuous or dial pulsed), Tone Remote Control, and Motorola 
PURC™ Station Control. 


Motorola Golay-Sequential-Code(GSC), NEC D3 & D4, POCSAG, 
and Digital Coded Squelch. 


Alphanumeric & High Speed POCSAG 
#MICROLINK Digital Control Format. 


2"= CROMCO 
ELECTRONICS Greenfield, Mass, 01301 


A Division of Cromack industries, Inc 


22 Rockland Rd. 
(413) 774-6511 
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NOW...UHF AT THE 
RIGHT PRICE...$298 USER 


THE TS-470 2 WATT/2 CHANNEL UHF 
UNIT IS THE LATEST IN A FULL LINE OF LOW COST 
PERFORMERS FROM TEKK. PUT THEM TO WORK FOR YOU NOW! 


(fi 


* 
~~ 
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~ 
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New products 


Communication console Expansion chassis increases 
paging terminal’s capacity 


Positron Industries’ 304S/TRCC 
telephone and radio communication 
console integrates paging and call iden- 
tification with telephone and radio 
equipment control. It handles as many 
as 240 lines and comes configured for 
flush-mounting or desktop placement. 
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Zetron makes an expansion chassis 
for its model 2200 paging terminal. The 
chassis, model 2200EX, provides 10 ex- 
tra slots for ‘‘dual telco cards” and ex- 
pands the terminal's capacity to 38 in- 
coming telephone lines. 
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DX Radio systems 

brings FLEXIBILITY 
with MODULARITY 
for our 

complete 

line of 


Base Station/ 
Repeaters 
either in 
portable or 
fixed station 


configurations. 

With Modularity we can make your complex systems 
simple. 

*Fully plug-in modular construction 


23 GHz antennas have 
spun aluminum reflectors 


Center fed waveguide feeds and 
galvanized steel tower mounts are stan- 
dard on 23GHz antennas made by 


Cablewave Systems. The series in- 

H/ cludes 2-, 4- and 6-foot antennas for 
microwave communications links. The 

RADIO S YS TEMS antennas are available in high perform- 


ance shrouded and standard parabolic 
configurations. 
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A DIVISION OF DX COMMUNICATIONS, INC. 


3336 San Fernando Road, Los Angeles, California 90065-1417 
(213) 257-0800 FAX (213) 254-3210 TWX: 910 346 7015 
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John Scarpa, Amcell 


“Building a regional cellular network 
such as Amcell’s requires keeping up 
with the latest technical and 
regulatory developments in the 
industry. 

I’ve found that Telocator 
conventions provided my company 
with crucial information in these 
areas.” 


Capitalize on Communications! 

The worlds of personal mobile 

communications are growing closer together. Paging, cellular, voice messaging, 
fax, satellite location—they’re all evolving to create new opportunities for the 
mobilecom industry. 

Telocator puts these developments together as no one else can at its 41st 


Annual Convention and Exposition, Oct. 4-7, at the Washington, D.C. 
Convention Center. 


® More cellular and paging products and services exhibited than any other 
trade show. 

@ Extensive educational programming designed to bring each attendee 
information he or she can apply directly to the workplace. 


@ Outstanding social events 

that bring together leaders from throughout the 
mobile industry for invaluable contacts. This year’s 
convention includes a gala “Welcome to Washington’ 
celebration in beautiful, historic Union Station. 


’ 


The delivery of Information Age services 

through paging and cellular is advancing rapidly. 
Telocator presents the largest, most comprehensive 
showplace for this exciting merging of technologies. 


For further information, telephone 800-422-4862 
or FAX 202-467-6987. To register, phone 800-624-2894. 


TELOCATOR 


2000 M St. NW © Suite 230 + Washington, D.C. 20036 + 202-467-4770 
Fax 202-467-6987 © Telex WUL650-274-7989 
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New products 


Message control system frees up voice channel 


Motorola’s Stat-Alert status and 
message system features eight status and 
eight message buttons that enable the 
operator to send automatic IDs, routine 
status updates and emergency notifica- 
tions without tying up the voice chan- 
nel. The mobile unit is field pro- 


grammable. Circle (443) on Fast Fact Card 
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NOISE ATTENUATING HEADSET. 


f @ 


cata i t oo 
High noise can make two-way radio communication difficult, if not impossible. 
Combine your two-way radio with one of our Noise Attenuating Headsets to solve 
this problem, 

David Clark Company Headsets combine maximum hearing protection, with 
comfort and perfect reception. Superior noise-canceling microphones deliver clear 
transmissions at normal voice levels. 

Choose between hands-free VOX (voice activated) or Push-To-Talk operation. 

For more information, call or write. 


360 Franklin St, Box 15054, Worcester, MA 01618-0054 + (508) 756-6216 Telex: 920482 « FAX: (508) 753-5827 
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Amplifier line spans 
VHF lowband to 800MHz 


Expansion to VoCom’s line of RF 
power amplifiers includes units that 
cover all frequency ranges from VHF 
lowband through 800MHz. Low-input 
drive units are available in the line. 
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SMD workstation maintains 
thermal process control 


The Craft-15 surface-mount device 
(SMD) component installation and 
repair system provides thermal process 
control and accurate SMD alignment 
and placement. The Pace single-head 
station maintains air and gas 
temperatures between 500°F and 800°F. 
A work-positioning table permits ac- 
curate placement of components to their 
footprints, and an optional stereo 
microscope or high-resolution color 
CCTV system can be mounted on the 
placement and reflow head. Standard 
and custom nozzles are available, and 
the unit is complete with its own air and 
vacuum generators. 
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When a life 
ae in the 

alance, you 
a! the best. 
You need the 
Call Check 
digital mes- 
Sage repeater from Dictaphone. 

As youd expect, Call Check instantly 
replays telephone messages. But it 
also does so without interrupting re- 
cording of incoming calls. Meaning 
messages, and hopefully lives, will never 
be lost. 

And because messages are recorded 
digitally, you can locate them for imme- 
diate playback. Instantly. The unique 
Save feature also allows you to hold on- 
to a message for playback later. 

What’s more, Call Check is the only 
message repeater that visually dis- 
plays the messages you receive, 
as well as the times you receive 
them. 

The Call Check message 
nepal even provides an 


aphot:” and Call Check” an jeg steed thedemurks of Dictaphune Corperation 
Sirethord °T ©1584 Iie ever Cutt 
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uninter- 
a 
power supply 
CAN DO FOR PEOPLE'S 
against 
LIVES IN AN EMERGENCY. ° 
= power for 


up to 10 minutes. So you can breathe a 
bit easier in case of a power failure. 
When you can't afford to take 
chances, the choice is very simple: the 
Call Check digital message repeater 
from Dictaphone. To find out more, mail 
in the coupon, fax to 1-203-381-7100 
or call 1-800-433-0880. It could help 
you save much more than messages. 
Mail to: Dictaphone Corporation, 
3191 Broadbridge Ave., Stratford, 
CT 06497-2559 


VMRT 989 


Name 7 Title 


Company Phone 


Address 


City Saute Zip 
=12 Dictaphone 


A Pitney Bowes Company 


a 


New products 


Test lead adapter kit 
is used with multimeter 


Four choice of test contact leads are 
offered with the Pomona Electronics’ 
multimeter test lead adapter kit. Test 
lead wire contains heat- and chemical- 
resistant silicone insulation, 
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‘Shark fin’ cellular antenna 


The “shark fin’ shape of Ora Elec- 
tronics’ CMS555 cellular antenna 
mounts to a vehicle roof or trunk. Its 
low profile and aerodynamic design are 
intended for aesthetic appeal and to 
reduce wind noise. 
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Portable has ramped controls 


The PCS portable is designed to fit 
into the palm of the hand and to provide 
one-hand operation. Ramped controls 
and a backlit LCD show volume level 
and operating channel. GE Mobile 
Communications makes the portable 
available in two-channel or eight- 
channel versions with a carrier control 
timer, CTCSS, DCS and a squelch tail 
eliminator, 
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GO FOR IT 


FINE QUALITY GENUINE LEATHER CASES 
FOR NEW MODEL PORTABLES... 


STANDARD HX530 
STANDARD HX340 


GE. PCS 
G.E. TPX Series 
| MOTOROLA Saber ® 
MOTOROLA Radius®: 
P-10, P-50, 
P-100, 
P-200 
MOTOROLA HT600 
MT1000 
UNIDEN  SPU/SPH Custom logo 
oe CP 1015 cases with your 
COM IC-2AT trademark. 


ELECTRONICS INC. 


2655 GARONER ROAD, BROADVIEW, ILLINOIS 60153 
ILLINOIS: 312/345-0397 * FAX 312/345-2091 


call: TOLL FREE 
1-800-336-3115 
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COMMUNICATIONS 
IS THE GAME. 

WE HELP 

YOU KEEP 

SCORE. 


Developed specifically for the 
communications service 
pete, Computer 

sources’ system allows your busi- 
ness to operate at peak performance. 
Not only full service accounting but 
specialized packages for service man- 
cee RCC billing and invoicing, 
SMR billing, and Sales Management. 
We provide a total package including 
hardware, software, installation an 
training. 
Call today fora FREE brochure. 


404 39th STREET NORTH 
BIRMINGHAM, ALABAMA 35222 


(205) 594-8810 
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MAKE EVERY KEYSTROKE COUNT 
The Zetron Model ZM-1 and ZM-A (Autodial) 


are extraordinary DTMF microphones. An 
innovative new key buffering technique actually 
times each DTMF digit over the radio channel. 

Regardless of how quickly or slowly you 
press the keys, ZM microphones feed your phone 
patch the DTMF at a regular rate. Clipped first 
digits, double digit entries, and lost digits are 
problems of the past. 


REDUCE RADIO ANXIETY 


ZM microphones are nearly as easy to use as 

a telephone. Automatic P.T.T. when entering 
digits, programmable long * and # codes, and 
preset DTMF tone lengths and pauses put 
through calls on the first try. Since you can 
preg Zetron mics to emulate other popular 

rands, operator training is reduced. Gone are 
the days where “the third try isa charm”. 


ZETRON 


Technology on the Move 


ZETRON MICROPHO 


EXCEED THE INTERCO 
SPEED LIMI 


REGAIN VALUABLE AIRTIME 


Put every minute of airtime to full use. Precisely 
timed dialing reduces wrong numbers. Audio mute 
while dialing keeps DTMF tones clean. Stuck mic 
timeout frees the channel when users don't. 


The ZM-A model can even store and 
forward, speed dial, and recall/redial the last 
number and automatically connect/disconnect 
with ANI from the mic hanger. Experts will 
agree that Zetron has put all the best features 
into the ZM-A. 


SATISFY TOUGH DEMANDS 


A rugged case, heavy-duty P.T.T. switch, _ 
enerous keypad size, and external level adjust 
show that ZM mics are built to last. 


Zetron, Inc. 

12335 134th Ct. N.E. 
Redmond, WA 98052-2433 
Tel: Fi 820-6363 

Fax: (206) 820-7031 
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Alarm monitor stores voice 


Vehicle navigation system 
works with GPS satellites 


Using signals from two sets of 
satellites, the Magnavox vehicle in- 
tegrated navigation system (VINS) 
determines a vehicle’s geographic loca- 
tion; direction and speed of travel; and 
direction and distance to multiple 
destinations. Navigation input is pro- 
vided by the satellite Global Position- 
ing System (GPS) and in-vehicle sen- 
sors. In-vehicle components include a 
MX 6102 terrain navigator, a MX 6400 
GPS receiver, a fluxgate compass, speed 
sensor and barometric altimeter. The 
system can be configured for remote 
control and in-vehicle operation. 
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Model 1512 SentriDial alarm monitor 
stores voice and connects with a stan- 
dard telephone line. When the monitor 
detects an external contact closure, it 
dials as many as 10 telephone numbers 
to play a recorded voice when the calls 
are answered. The Zetron monitor 
sends DIMF messages, too. 
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Coax preparation tools 
Andrew’s cable preparation tools 
make fast and precise cuts in as little as 
15 seconds. Each cut is made at the 
crests of corrugations in 4" and 2" 
Andrew hardline coaxial cable. 
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Data networking system 


An error-free radio data networking 
system designed by Modems Plus pro- 
vides real-time remote access to a main- 
frame database at a host computer site 
at speeds of either 4, 800bps or 9,600bps. 
The Comm Rad system adapts to ex- 
isting voice radio networks and uses ex- 
isting laptops, personal computers and 
other DOS-based terminals. 
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PROBLEM 


sys mn flexibility. 


The Model 724 is a simplex telephone patch for uae! onatwo 
way radio. Voice path between mobile and telephone is controlled & 
by a vox circuit; sensitivity and dropout time is adjustable. 


The Model 824 is a fully automatic interconnect for repeater use. 
The unit is accessed from the mobile by DTMF “ *” and “#”, audio 
direction is controlled by the C.O.S. line on the repeater. 


824-AM 
For more information write or call us for a complete catalog. 


COMMUNICATIONS PRODUCTS 
13667 Floyd Circle * Dallas, TX 75243 
(214) 238-9596 TELEX 203 941 ACTD-UR 


(800) 527-4596 
In Canada, contact Eastcom at (416) 743-7801 


WITH DATE 
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COMPLEX PAGING MADE EASY 
UNIPAGE*VI 


OPTIONAL 32 SWITCH PANEL 


DESK TOP OR RACKMOUNT MODELS (SHOWN) 
PROGRAMMABLE «+ VERSATILE + EXPANDABLE 


M@ FIELD PROGRAMMABLE — STANDARD AND CUSTOM FORMATS — 
TRANSMITTER STEERING — CODE PLANS — ALARMS 


Mi INSTANT PAGE SWITCHES — UP TO 10 PAGER CODES PER SWITCH — 
EXPANDABLE GROUPS OF 32 UP TO 232 


W@ OPERATOR EDITABLE STACKS — MIXED FORMATS — ADD OR DELETE 
ONE TIME STACKS 


M@ 40 CHARACTER ALPHA-NUMERIC LCD DISPLAY — REAL TIME CLOCK 


CALL OR WRITE FOR INFORMATION 
DINET, INC. (619) 724-5355 
2611 TEMPLE HEIGHT DRIVE, SUITE F 
OCEANSIDE, CA 92056 
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GENERAL 
COMMUNICATIONS, INC. 


GE MOBILE COMMUNICATIONS 


If You Missed The 
Boat On Our Last 
Trip Contest... 


i 
se , 


Ask Greg or Rick 
for Details! 


1-800-356-3200 


5157 ANTON DR. 
| co) MADISON, WI 53719 
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New products 


‘Trim’ mobile fits smaller dashboards 


Uniden’s microprocessor-controlled 
SMH/SMU 36-channel mobile radio 
comes in a trim package designed to fit 
smaller dashboards. Programming op- 


tions include multiple CTCSS and DCS, 

external programming, channel scan- 

ning, priority and simplex (talkaround). 
Circle (202) on Fast Fact Card 


UHF duplexers use stripline combining 


Circle (209) on Fast Fact Card 


ACD-2600 bandpass-bandreject UHF 
duplexers use stripline combining for 
low loss and high isolation with four 
cavities. Stripline combining design 
eliminates cavity intercabling, cable loss 
and noisy connectors. The Antenna 
Specialists duplexers have finger tuning 
capability, which permits exact frequen- 
cy settings without the use of sockets or 
wrenches. 


CHECK THIS OUT! 


A MODEM DESIGNED FOR YOUR RADIO SYSTEM. 


The B!449 is the Radio Modem you 
need to effectively send and receive 
data over your radio and/or wire line 
system. The B1449 operates half or 
full duplex at speeds of 300 baud 
(Bell 103), 1200 baud (Bell 202), 
2400 bps (V.27) or 4800 bps (V.27). 
This modem is toaded with features to 
over come problems unique to data 
transmission via two-way radio. It 
operates on any DC voltage from +12 
to +30V in a temperature range of -30 
to +50°C. You can use it at any 
remote locations powered by battery, 
solar cells, wind or thermoelectric 
generator. You can even use it in 
your vehicle for data transmission. 


Tlie 


APPLICATIONS 

PLC Data Transfer 

Scada Systems (radio and/or wire linc) 
Terminal-to-Terminal Data Transfer 
Vehicle-to-Terminal Data Transfer 
Vehicle-to-Vehicle Data Transfer 

For more information, contact: 


F Quality Telecom 
Supply Ltd. 


2874 Catalina Blyd. N.E. 
Calgary, Alberta, Canada 
TLY 6P2 
Ph. (403) 293-1965 
Distributor and Dealer inquiries 
welcome ! 
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TWO TONE GENERATOR 


MODEL 2TSG-1 


NOW WITH COMPLETE 
3 YEAR WARRANTY 


$407.00 


FOB — BATESBURG, SC. 


WE ACCEPT VISA, MASTERCARD & AMERICAN EXPRESS 


AIE CORPORATION 


PO. Box 70, Batesburg, South Carolina 29006 


(803) 532-9256 
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CW IDer/site-fault monitor 


Data Signal’s [D/SM-700 CW iden- 
tifier and site fault monitor functions are 
programmed by DIP switch or keypad. 
The [Der can be operated in COR or 
continuous modes. An inhibit input is 
available. 
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De power supplies 


Brunelle Commander series regu- 
lated de power supplies feature short- 
circuit protection, automatic constant 
current and constant voltage output with 
low ripple. Sixteen models are available. 
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Portable cellular antennas 


Ora Electronics has added two re- 
placement antennas to its line of cellular 
products: 

_| Model CMS330, a halfwave 
molded portable antenna with 2.5dB 
gain compared to a quarterwave mono- 
pole on a ground plane. The antenna 
comes with an SMA male connector. 

[J] Model CMS331 is a quarterwave 
version of the CMS331 and has an 
injection-molded outer covering. 

The antennas fit Technophone, STS 
and other hand-held cellular telephones, 
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Commonwealth 
Speaks Your 


Language 


fyou don’t get the message, you won't get the 
business—so commonwealth has eliminated 
language barriers. 
mo 
Wommonwealth Communications is introducing 
its Multilingual voice prompts for your MARK 
digital paging terminals. Now you can select caller 
prompts in sets of any four different languages. 


/ f course, Commonwealth quality is built into 
this new feature. Our Adaptive Delta Pulse Code 
Modulation method of recording and playing back 
voice prompts results in realistic, pleasant and 
highly audible speech. 

Af you would like to hear one of our multilingual 
voice prompts, dial (804) 798-9151, Dial format 
numbers 1-5 for English prompts, and enter 
numbers 6-0 for the same prompts in Spanish. 


.emember, Commonwealth has been in business longer than any com- 
puterized paging terminal manufacturer in the nation. And we're proud 
to say we’re still operated by our founders. 


We think that says reliability in any language. 


COMMUNICATIONS INDUSTRIES, LTD. 


602 Lickinghole Road/P.O. Box 312 ™ Ashland, Virginia 23005 @ (804)798-9128 
Fax # (804) 798-5114 # Contiguous U.S. (800) 633-8844 
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DOC Approved 


New products 


Power meter calibrator works within +3% 


BMD enn copweim —_2| 


Model 4029 power sensor calibrator 
by Bird Electronic, when used in con- 
junction with a computer, calibrates the 


company’s 4420 RF power meters 
within +3% of the RF standard. The 
calibrator automatically calculates and 
stores a correction factor for a specific 
frequency in the power sensor's 
memory. The unit's functions include 
adding or deleting individual calibration 
points; clearing all points: and listing 
calibration points for review. The unit 
comes with connectors for standard 
25-pin serial cable and power sensor 
cable. The operating voltage is 
115 Vac/230Vac, 50Hz/60Hz. 
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Lowband mobile features 50W to LIOW RF output 


The SC350X Shinwa mobile operates 
in the 30MHz to 5OMHz band. The 
lowband unit has 50W to IIOW output, 


Tester for two-way, cellular 

Model 2500 test instrument from CT 
Systems combines a cellular tester, cell- 
site simulator and service monitor. It 
works in a “go-no-go" automatic mode 
for quick cellular mobile telephone 
testing, a manual mode for trouble- 
shooting and as a stand-alone two-way 
radio service monitor. 


16 channels, priority scan and noise 
blanker. 
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Cellular, AM, FM antenna 
features motorized mast 


The CMX1000 combination cellular, 
AM and FM antenna installs on a vehi- 
cle’s fender and incorporates a motor- 
ized mast. Made by Ora Electronics, 
the antenna offers an SWR of 1.5:1 and 
3dB gain. 
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Fixed station cellular unit 
serves as security system 
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"IT TALKS” 


ON YOUR RADIO, P.A.SYSTEM AND TELEPHONE. 


With high quality voice synthesis, 
the B1260 ALARM REPORTING UNIT 
will satisfy your needs. You will save 
money with a quicker response and 
less down time. It also adds a measure 
of safety because it reports problems 
immediately. The B1260 will 


automatically talk on any two-way 
radio, telephone, P.A. system or all 
three. Connect it to your radio system 
and announce problems as they 
happen. Hook it up to your plant P.A. 
system and annunciate dangerous 


conditions. It will telephone your 
“on-call” personnel and/or answering 
service and tell them where and what 
the problem is. Installation is easy 
and the B1260 is cost effective, 


TYPICAL APPLICATIONS 


* Unattended site status. 

* Computer room alarms. 

* Power failure reporting. 

* Fire and security alarms. 

* High and low water level reporting. 

« Poisonous and dangerous gas alarm. 

* High and low temperature reporting. 
* Pump, valve and compressor monitor. 
For more information, contact: 


sm, Quality Telecom 
Supply Ltd. 
2874 Catalina Blvd. N.E., 
Calgary, Alberta, Canada, 
TIY 6P2 
Ph. (403) 293-1965 


Distributor and Dealer inquiries welcome! 
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The 


Cell-U-Phone fixed station 
cellular phone unit from Antenna 
Specialists provides a cable-free link 
with a security system central monitor. 


The wall-mounted unit installs in 

minutes and contains a standard 

telephone transmitter and receiver, logic 

under microprocessor control, elec- 

tronic memory and audio circuitry for 

automatic response to the alarm system. 
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Slotted coaxial cable 


Radiaflex coaxial cables from 
Cablewave Systems are designed for 
paging, two-way radio and monitoring 
purposes in tunnels, mines, ships and 
buildings where normal radio transmis- 
sion is difficult. The cables act as 
though they were continuous broadband 
antennas. 

Model AHF/AHX has a continuous 
longitudinal slot. 

Model ALF has coupling slots spaced 
at random intervals. 

The cable is available in 3/8", 7/8” 
and | 1/8” diameters with SOQ and 752 
impedance. 
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800MHz trunked radios 

Uniden offers two 800MHz trunked 
portables, including: 

“ Model SPS 310 with 1.5W RF out- 
put and talk-around capability. 

(~ Model SPS 320TS with a DTMF 
keyboard and scanning capability for 
eight systems and eight groups per 
system. 

Two 800MHz trunked mobiles 
include: 

(- Model SMS 8I5T with four sys- 
tems, four groups per system and 1SW 
RF output, 

C] Model SMS 385TS with 10 
systems, 10 groups per system and 35W 
RF output. It has scanning; mixed con- 
ventional and trunked operation: and 
CTCSS and DCS capability. 
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Telephone interconnect 

Model SDI-S0 telephone interconnect 
works on simplex, half-duplex and full- 
duplex mobile radio systems. The CES 
unit is automatic and programmable. 

When used as a simplex interconnect, 
the unit's microprocessor-controlled 
VOX circuitry varies the sampling rate 
for smoother-sounding audio, 
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90% Capacity 


Guaranteed 15 Months 


Introducing the 

best warranty in the 
business, 

The Lexstar warranty 
from Alexander . 

Only Alexander sorts and 
combines the highest capac- 
ity cells available to offer 
the highest capacity batter- 
ies on the market in their 
Lexstar battery line. Then 
Alexander goes the extra 
step of guaranteeing all 
Lexstar batteries to hold at 
least 90% —not just 80% —of 
stated capacity for 15—not 


just 12—months. This is the 


best. warranty available 
today. 


Can’t short. 

All Lexstar batteries feature 
a unique internal protection 
system which prevents dam- 
age from short circuits. Yet, 
there are no fuses. Think of 
our system as an automati- 
cally resettable circuit 
breaker, 


Free catalog just for 
asking. 

For your copy of our catalog 
listing our more popular radio, 
pager and other batteries, call 
1-800-247-1821 or ask your 
local authorized representative. 


<2. Alexander, 
ae Batteries 


USA 

P.O. Box 1508, Mason City. TA 50401 
Tel 1-800-247-1821 or 515-423-8954 
UK 

P.O. Box WW. Peterlee, Co. Durham, 
SRS 2UIR Tels: 44) OE-5S7-2787 
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New products 


Replacement batteries fit Motorola Radius series 


Alexander Batteries makes replace- 
ment batteries for Motorola Radius 
portables: 

Model H5451 10V_ IAh replaces 
NTNS531A (60-60930L43) for the 
P100. 

- H9044 7.5V S500mAh standard- 
charge replaces model HNN9044A 


(60-60937H01) for the Radius PI0/P50 
(low power). 

—. H9027 10.8V 500mAh replaces 
mode! HNN9027A (60-60937H02) for 
the Radius P50 (high power). 

— H553] 10V 600mAh rapid-charge 
replaces model NTNS531A (60- 
60930L43) for the Radius P200. 


— 
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NEWMAR P.O. BOX 1306, NEWPORT BEACH, CA 92663 (714) 751-0488 
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SOME THINGS NEVER CHANGE 


Like our quality and service. For over half a century, 
Savoy Electronics, Inc. has been dedicated to provid- 
ing superior service. In addition, our quartz crystals 
and oscillators remain the highest quality available, 


and that will never change. 


BUT OUR 800 NUMBER HAS 


So to better serve our customers, the same high stan- 
dards in quality and service are available by dialing 


1-800-359-5400 


TAVOY 


ELECTRONICS, ING 


P.O. Box 5727 
Fort Lauderdale, FL 33310 


FAX (305) 563-1378 
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(| H5521 IOV 1,000mAh_ rapid 
charge replaces model NTN5521A (60- 
60930L41) for the Radius P200. 

|. H5545 IOV 1000mAh (intrin- 
sically safe) rapid-charge replaces 
NTNSS45A_ (60-60930L45) for the 


Radius P200, 
Circle (262) on Fast Fact Card 


Repeater panel software 
uses digital signal processing 

The ToneTrak community repeater 
tone panel] software incorporates digital 
signal processing and tracks CTCSS 
tones to 2dB nominal. With the software 
from CSI, decode performance is im- 
proved with a recognition time of 
120ms. Tone sensitivity is improved 
with the software. 
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Portable radio antennas 


Spirit UHF and 
VHF portable antennas fit most com- 
mercial transceivers. 


Ora Electronics’ 


Circle (367) on Fast Fact Card 


TELEWAVE'S “PROBLEM SOLVERS” 


Transmitter Combiners ¢ Receiver Multicouplers 
e Monitor Equipment e Test Equipment e Ferrite 
Isolators and Terminations ¢ High Q Cavities 
and Filters ¢ Duplexers ¢ Systems Engineering 


ee 


Bandpass, Pass-Reject | 


& Notch Cavity Filters ge 


st -3 
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Receiver Multicoupling 


© 


R.F. Power Monitoring » @™™ 
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GSA Number OOK86AGS0646 


Telewave, Inc. * 
(415) 968-4400 
1155 Terra Bella Ave., Mountain View, CA 94043 
(800) 331-3396 FAX (415) 968-1741 |@S Sas 


In Canada—contact Telewave Ltd., 11151 Horseshoe Way #4 
Richmond, B.C., Canada V7A4S5 (604) 274-8300 
TWX 910-379-5055 
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WACOM 


tass TRANSMITTER COMBINERS 
RECEIVER MULTICOUPLERS 
150-450-800 MHz 


DUPLEXERS and CAVITY FILTERS, 
including our patented B, B, CIRCUIT * 


FILTERS, for all bands within the frequency 
range of 30 to 960 MHz. Investigate this 
complete line of high performance products. 


CALL 
817/848-4435 


His 


CD WACOM icdt ceceraes 
PRODUCTS. INC. | WACO. TEXAS 76702 - 817/848-4435 
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CELLULAR TESTING POWER 
at the touch of a key! 


Supercharge your service monitor! 
* Z2K-MI for MARCONI 2955/2957 

« 2K-1209 for IFR 1200 

« 2K-4 for other models 


“) CELL: 


oe 2K CELLTEST SYSTEMS 


108 €. Fremont Avenue. Sure 80 « Sunnyvale CA 94087-3270) « [408] 735-7076 
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20kHz to 1.5GHz 

300 Microvolts to 100V 
Circuit Loading<2 pF 
$750 complete w/probe 


RF-801 


HELPER INSTRUMENTS COMPANY 
P.O. Box 3628 
Indialantic, Florida 32903 USA 


407/777-1440 800/327-9308 
FAX: 407/777-1447 
TELEX: 362837 (Helper UD) 
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New products 


Replacement batteries 
fit Shinwa, Ericsson radios 


Chie 


Batteries 


Replacement batteries are available 
for Shinwa URSOP. UR40P and 
SH503KG radios. The same battery in 
brown is a replacement for Ericsson 
P200 radios. Made by Alexander 
Manufacturing, the replacement bat- 
tery, ZG24C, is 9.6V with 600mAh. 
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Power supply boasts 
magnetic regulation 


High input impedance, peak load en- 
durance, overvoltage and overload pro- 
tection make the Ritz Electronics 
PSSOI3MR magnetic regulated power 
supply suitable for radio communica- 
tions base stations. Its ferro-resonant 
design blocks current surges caused by 
lightning. The 13.8Vdc. 50A supply en- 
dures a peak of at least 220% of its rated 
current. Models rated at 6A, 8A, 10A 
and 25A are available. 
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Ritron RF Telemetry/Voice Modules provide 
low cost, wireless communication channels 
via narrow-band FMradio. ...°* * 

In many systems, developing the com- 
munications link can become extremely ex- 
pensive. Now, you can create affordable 

. communications networks that cost 
. less than wireline, optical, cable or 


* microwave circuits. 


RF Telemetry/Voice Modules 
Transmitters-Receivers 
Transceivers 


The complete line of Ritron transmitters, 
receivers and transceivers can provide 
narrow-band voice-grade (3 to 3,000 Hz) links 
over Point to Point or Multi-Point networks. 
Simplex, Half-Duplex and Full Duplex models 
are available in several frequency bands. 

Ritron RF modules are F.C.C. approved, 
and where applicable, can be installed in 
O.E.M. equipment without additional F.C.C. 
Type Acceptance or Notification. 

lf you need DATA ACQUISITION, REMOTE 
CONTROL, MONITORING, ALARM RE- 
PORTING or METERING, Ritron RF modules 
can easily be connected to intercoms, mo- 
dems, balanced lines or telco circuits. 

To learn more about the equipment that will 
change your way of thinking about RF 
Telemetry/Voice Modules, call Ritron today for 
full details. 1-800-USA-1-USA 


505 West Carmel Drive P.O. Box 1998 » Carmel. IN 46032 USA 
TEL: 317-846-1201 FAX: 317-846-4978 
€ 1989. All rights Reserved. RITRON. INC 


MADE IN 
THE U.S.A. 
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New products 


UHF synthesized mobiles 
Syn-Tech I] programmable, software- 
driven UHF mobiles made by Midland 
LMR, boast adjustable ISW to 30W RF 
output. A dual high-low option provides 
ISW-to-30W and IW-to-lOW power 
ranges that may be selected by a panel 
switch or programmed by channel. The 
mobiles cover 450MHz to 470MHz 
with as many as 320 channels in as 


Circle (339) on Fast Fact Card 
many as I6 groups. 


ALARM REPORTING! 
IS IT IMPORTANT TO YOU? 


The B1125 ALARM REPORTING UNIT will satisfy your needs. 


The B1125 will talk on any two-way TYPICAL APPLICATIONS: 

radio and/or public address system * Fire Alarm. 

with high quality voice synthesis. « Security Alarm. 

You can now reliably report any type « High H2S Gas Alarm. 

of alarm condition automatically. It « Power Failure Reporting. 

will save you money because response « Vehicle Emergency Transmission. 
time will be shorter and down time will * High or Low Water Level Reporting. 
be less. The Bi125 also adds a measure + High or Low Temperature Reporting. 
of safety by reporting problems right * Pump, Valve or Compressor Monitor. 
away. Installation is simple and the 

B1125 doesn't cost much. 


im, Quality Telecom Supply Ltd. 


2874 Catalina Blvd. N.E., Calgary, Alberta, Canada, T1Y 6P2 
(403) 293-1965 
Distributor and Dealer inquiries welcome! 


Circle (99) on Fast Fact Card 


The Reach Tone & Voice Pager 


You can not buy a better 
pager at any price 


FEATURES: 

* Crisp. Clear Audio 

* Unsurpassed Sensitivity 
* Rugged Case and Clip 

* 24 Hour A Day Operation 


No battery charging 


(Several months continuous service on 
a single throwaway battery) 


* 1 Year Warranty 
(parts and labor) 
* Choice of Several 
Code Formats 


the industry's 
BEST 
— (Reach 


P.O. Box 308, Lexington, NE 68850-0308 


REACH 
ELECTRONICS 
INCORPORATED 


TWX 910-960-4741 
FAX 308-324-4985 
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(308) 324-6661 


MADE IN U.S.A. (800) 445-0007 
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Marine cellular antenna 
features 3dB gain 


The ASMD942 white fiberglass 
marine cellular antenna is 2 feet long 
and offers 3dB gain with as much as 
40W continuous power. Two models are 
available from Antenna Specialists 
with either a mini UHF connector or a 
TNC male connector. The antenna fits 
standard marine mount hardware. 
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Analyzer takes 64 batteries 


The Cadex C6000 analyzes 64 bat- 
teries in 24 hours. Detachable battery 
modules fit individual battery types to 
allow 16 types of batteries to be serviced 
simultaneously. 
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Tactel Motorola*® Tactel Moto 
i rola General 
MI594008 KXN1034, MI559230 KXN1086 Electric 


KXN1035 MI1559241 KXN1088 4EG25A10 


Series for and others for Series for 500/700/1000 Series for and others for 
Veetac models MT-S00.models and ML-1000 models Mitrek* models various models 


~“‘Tactel. Motorola” 


- g89760 New and Reconditioned Wr Tach 


EFLEMEN i Ss gg 
: MICOR* 


- Series for 
fac 100 
model - 
é models 
ICM manufactures the TCXO Oscillators used in Tactel 
General products, including the Tactel ML-1000, Tac-100 and other Motorola* 
Electric Veetac equipment. We can supply reconditioned elements KXN1040A 
194701712GX for all other brands of equipment. Our half million dollar KXN1041A 
inventory changes daily. Call for immediate information on 
availability. Write or call for Channel Element Brochure. 

(2C) Series and others for 
Crystals for all elements are instalied and thoroughly tested Mn eee 
by ICM. Computerized equipment is used to compensate gos 

oo nero the element to match the crystal temperature curve. Before 
- Motorola* shipping, all units will meet or exceed stability requirements General 
~ TEN1083A in the equipment for which they were designed. Electric 
TENTO82A. 4EG28A13 
International Crystal Manufacturing Co., Inc. 
cee : P.O. Box 26330, 701 W. Sheridan, Oklahoma City, OK 73126-0330 
and others Phone (405) 236-3741, Telex 747-147, Facsimile (405) 235-1904 and others for 
Toll Free 1-800 426-9825, 24 Hour Toll Free Fax 1-800 322-9426 Sicom models 
General Electric Motorola* Motorola” General General 
19A4129393GXX K1040/K1048 TLN8967A TLN8968A Electric Electric 
19A4137763GXX 19A130605GXX 19A226962GXX 
Series and others and others Series Series 


*Matoroia Metren art Micor are +6 
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Maximize Your GAIN... 


8874/3CX400A7 
97-10887A01 


$D1414 
$D1421 


19A134243P1, 19A134387P1 


19A134340P2 


5894B/8737 


In 1979 RF Gain was 
created in the midst of a com- 
munications market needing 
an alternative source to the 
original equipment manufac- 
turer. 

Today, RF Gain, as a divi- 
sion of Richardson Electronics, 
Ltd., is serving all aspects of 
the communications industry 
— fram radio repair shops to 
major OEMs worldwide. We 
have built a successful 
worldwide operation by offering 
a vast supply of electron tubes. 


48-869625, 795-1 


8961/3CX400U7 
97-10794A01 


4CS250R 


74N03 
51-82274NO3 


With RF GAIN 


closed circuit television equip- 
ment and FF transistors. Major 
manufacturers we represent 
include Acrian, Amperex, 
EIMAC, Motorola, National, 
Philips and SGS-Thomson, 

A90°% same-day shipping 
record assures the service you 
need. 

Contact Richardson/RF 
Gain to receive our latest com- 
munications catalog and the 
industry's most extensive 
semiconductor cross-reference 
guide. For PC users, we also 


MRF455, MRF224 
$D1018-6 


8643 
97-136A01, 97-136A02 


8072, 4657 
65-83999G01 


48-869583 
EFJ4051 


offer our cross-referencing and 
price list on disk. That way, all 


the semiconductor cross-refer- 


ence information you require, 


Richardson Electronics, Ltd. .—_—_—_Ee 


Corporate Headquarters 


RF Gain Division 

All USA Sales Offices 
U.S. Export Inquiries 
Europe/England 
Canada 


8560A/AS 
65-83382D02 


48-869741, 48-84411L04, 
EFJ4021, EFJ4053 


MRF646 
MRF247 


8122 


including prices, are, literally, 
right at your fingertips. 

Call us today and discover 
a convenient source. 


(800) 323-1770 
(312) 232-6400 
(800) 645-2322 
(800) 348-5580 
(800) 221-0860 
(0522) 542631 

(800) 387-2280 


All other international inquiries call Corporate Headquarters. 
See us at Land Mobile Expo, Booth #931 
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New products 


2W UHF portable 
comes with wall charger 


The Tekk TS-470 2W two-channel 
portable handles every signaling format 
and data communications. It is powered 
by a BP-4 battery and comes with a 
BNC antenna and wall charger. 
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Cellular antennas mount 
on window or trunk 


Two cellular antennas, a glass-mount 
and an elevated feed, are available from 
Harada Industry of America. Model 
CAWB-30 glass-mount antenna is a 3dB 
gain unit with 5W maximum. Model 
CAEB-30 elevated feed antenna can be 
converted into two styles: a trunk-mount 
unit or a removable trunk-lip mount 
unit. It is a 3dB gain antenna with SW 
maximum. 
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COVERAGE GOT SOME HOLES 
THAT NEED FILLING? 


THEN STOP MOUSE-ING AROUND! 
POWER UP WITH TOUGH, RELIABLE R.F. AMPLIFIERS FROM VoCom. 


Don't get trapped by cheesy amplifiers. 
Get your power from the one company that does nothing but amplifiers. 
We know our stuff, dudes! 


PAGING, REPEATERS, MOBILES — GIVE US A CALL 
1-800-USA-MADE (1-800-872-6233) YvoCom 
(In Illinois Call 312-885-3296) PRODUCTS CORPORATION 


13161 FE TOWER ROAD 
SCHAUMBURG, IL 60173 


Circle (115) on Fast Fact Card 


NEW CTCSS ENCODERS/DEGODERS...Smalier 
size, easier installation pit 


“plugs: Into:a header on 
“high'stability, immunity 
meet allispecs for. 


Model NC ize: 0.8" Wx 1.60” L x 0.20"H 
Modal NC106 — Size: 1.0"W x 1.7"L x 0.22"H 
Call orwrite today for pricing and full specifications. 


D TONE SIGNALLING PROOUCTS 


TOLL FREE SALES 800-874-8663 / in California Call (916) 477-8400 / FAX (916) 477-8403 
12438 Loma Rica Drive “A” / Grass Valley, CA 95945 
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New products 


Trunk-mount mobile offers 99 channels 


The Lancer-M wideband trunk- 
mount mobile includes 99 channels, 
dual-priority scan and EEPROM pro- 
gramming. The Aerotron unit has ad- 
justable RF output from 40W to 100W. 
Die-cast shields are used in the 
transceiver, and its construction meets 
military specs. 
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The BEST NAM Programmer 
Money Can Buy. 


The NAMPRO-300D™ 

- 40 Character LCD guides user thru 
Menus of Cellular Telephone Models 
and their Options. 

- Stores and Recalls 32 NAMs. 

- FREE Printer Port. 

- NEW Philips FM9000 Adapter. 

- Portable NOW Available. 


1-800-523-1565 
B VY A € K Corporation 508 NW 77" St - Boca Raton, Florida 33487 
Fax: (407) 994-3615 + Telex: 4998369 BYTEK 
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IF YOU WORK ON SYSTEMS WITH 
PHONE LINES YOU NEED A LINEMAN™ 


¢ Listen to the line or cable 

* Communicate with the 
dispatcher/remote from the 
base station 

ci ¢ Measure line levels 

>" « Measure tone remote contro! 


MODEL inf $275.00 tone levels 
CARRYING CASE $25.00 ¢ Measure line attenuation 


HELPER INSTRUMENTS COMPANY 


PO. BOX 3628 INDIALANTIC, FLORIDA 32903 USA 
131 TOMAHAWK DRIVE, INDIAN HARBOUR BEACH, FLORIDA 32937 USA 
FAX: 407/777-1447 800-327-9308 TELEX 362837 (HELPER UD) 


407/777-1440 


Circle (118) on Fast Fact Card 


Tap into our stock 


© Newandused 
® Extend/delay HORN 
HONK 


* Make REPEATERS, 
from mobiles 


* POWER DOWN mobiles 
Be whimer 


also RADIO MOD’s 


to GE mobiles 


* REMOTELY set & know the 
~ AREA/GROUP on G-Mare 
Control Station 


* Expand Classic 4108 AREAS. 


2 Repackage VE interconnectin 
small os heigh t ; 
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Visit us at LMEE, Booth #1239. 


Radio interface module 
features ‘priority selection’ 


The U3812 dual radio interface 
module available from David Clark 
connects two mobiles within the same 
vehicle. The module allows the user to 
assign priority to reception from one of 
the mobiles; to transmit on either the 
touch of a button; and to override priori- 
ty selection to receive on the secondary 
mobile without interruption. The 
module works with the company’s 
“series 3800” group of vehicle intercom 
system products. 
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Replacement 2-way batteries 


Replacement NiCd batteries from 
Multiplier fit Motorola portables: 

! M5407 10V 600mAh rapid-charge 
replaces model NTN5407A for the 
Motorola HT-50. 
| M5406 IOV 600mAh standard- 
charge replaces model NTN5406A for 
he Motorola HT-50, 
-, M9044 7.2V 500mAh rapid- 
charge replaces model HNN9044A for 
the Radius P10/PS0. 

~ M9027 10.8V 500mAh_ rapid- 
charge replaces model HNN9027A for 
the Radius P10/P50. 

— M4818 10V 600mAh rapid-charge 
replaces model NTN4818B for the 
Radius PI00. 

— M5451 10V_ 1.000mAh_ rapid- 
charge replaces model NTN5451A for 
the Radius P100 and the low-capacity 
(600mAh) NTN4817B (60-60930M02) 
and NTN4818 (60-60930M0)). 
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— 
== 


Answering position 
handles E911 


a 
a 
a 

7 
ia 


{ 


‘ 


The “integrated answering position” 
from Positron serves E911 operators at 
remote and local public safety answer- 
ing positions. Its call queuing ensures 
the first call is first answered. 
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VHE/UHF portables 
Tekk’s TS-200 VHF and TS-470 
UHF 2W, two-channel crystal- 
controlled portables have machined 
aluminum controls, neoprene seals and 
high-impact, ultraviolct-resistant cases. 
Circle (353) on Fast Fact Card 


Transmitting electron tubes 

Small tetrodes, triodes, twin triodes 
and pentodes for communications ap- 
plications are available from Richard- 
son Electronics. What formerly were 
Philips/Amperex tubes will be made and 
sold by Richardson under its National 
brand. During a transition, some tubes 
that bear the Amperex brand may be 
delivered. 
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RS-232 card 
for paging terminals 

A quad serial interface card connects 
as many as four RS-232 entry devices 
such as video display terminals, per- 
sonal computers and alphanumeric mes- 
saging stations to Zetron paging ter- 
minals. Several cards installed in a 
Zetron terminal support large systems. 
A typical application is a telephone 
answering service in which operators 
type alphanumeric text on video display 
terminals. 
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Cellular phone mount 


SMC Electro-Mount offers the MP 
602 Portable Plate portable cellular 
telephone mount. It fits the Motorola 
cellular portable and similar phones. It 
is designed to use with the SMC line of 
pedestal or flex mounts. 
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SL 


PUMIAI |||) sree ||| TTT 


STI-CO’s custom disguised VHF broadband antennas cover the entire 
frequency range of 150-174 MHz. 


Our cellular style VHF broadbands cover that range and alse the 806- 


896 MHz band. 


Now, STI-CO proudly introduces CELLULAR ELEVATED FEED STYLE 


UHF BROADBAND ANTENNAS. They cover 20 MHz within the 406- 
512 MHz frequency range! 
More great coverage from STI-CO. 


SsT:cO 
a 

— 
INDUSTRIES. INC. 


36 LETCHWORTH STREET BUFFALO. NEW YORK 14213 (716) 881-3287 
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L iterature 


Data sheet describes 
remote status reporter 


Lucas Ledex describes the function 
and electrical and physical specifica- 
tions of model 2900 remote status 
reporter in a data sheet. Features include 
dial-up PSTN status reporting, 12 alarm 
inputs, one on-board control, battery 
backup with ac power failure alarm, and 
automatic test report timer. 
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Brochure describes 
analog power meter 


Model 6950 analog RF power meter 
from Marconi Instruments is de- 
scribed in a brochure that gives 
specifications and features. Marconi's 
complete serics of power sensors are 
detailed in the brochure and are com- 
patible with the 6950. The 6950 in- 
cludes internal power reference, cable 
operation and portability with 
rechargeable battery operation. 
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Catalog explains filters for radio systems 


Microwave Filter Company’s 
“RF/88" catalog features medium- 
power lowpass and high-power lowpass 
filters for suppression of transmitter har- 
monics. The lowpass filters can handle 
1.400W. For transmitter noise suppres- 
sion, custom high-power notch filters 
are available. Diplexers, combining two 
transmitters or receivers to a common 


Licensing guide explains 
process for business radio 
“NABER's Guide to Licensing a 
Business Radio System’’ contains in- 
struction for completing FCC Form 
574, NABER’s supplemental form and 
FCC Form 572, which is a temporary 
permit for add-on users to existing com- 
munity repeaters and end-users of 
specialized mobile radio systems. The 
NABER volume includes sample ap- 
plications for some types of systems. 
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. 


New Technology 


to 1 GHz. Call or write for details, 


108-1000 MHZ RADIO DIRECTION FINDING 


* Interference Location 
* Stuck Microphones 

* Cable TV Leaks 

* ELT Search & Rescue 


(patented) converts any VHF or UHF FM receiver into a sensitive Doppler 
shift radio direction finder. Simply plug into receiver's antenna and external speaker jacks. 
Models available with computer interface, synthesized speech, fixed site or mobile - 108 MHz 


PO. Box 31819 
DOPPLER SYSTEMS, INC. phoenix, AZ 85046 FAX 


(602) 488-9755 
(602) 488-1295 
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SL-105 SINADDER™ NOW—WITH 
AUDIO DISTORTION SCALE 


» 


True RMS SINAD & & range RMS Voltmeter 


HELPER INSTRUMENTS COMPANY 


SL-105 $395 


407/777-1440 
800/327-9308 


CML-1 with C-message 


filter for Cellular $525 ee SOREEL AAT 


TELEX 362837 (HELPER UD) 
PO. BOX 3628 
INDIALANTIC, FLORIDA 32903 USA 
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antenna or two antenna ports to a cable 
for remote transport, are included. The 
catalog contains filters ranging from the 
UHF preselector bandpass filters to 
combine and interdigital bandpass 
filters, Specifications, frequency curves, 
dimension drawings and applications are 
explained for all units. 
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Publication displays 
telemetering products 

Solid State Electronics offers a 
catalog showing its line of telemetering 
products which includes voltage con- 
trolled oscillators, FM discriminators, 
amplifiers, pressure transducers and 
wireless datalinks. The products are 
recommended for military and in- 
dustrial application. 
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Instrumentation catalog 
offers easy references 


Condensed specifications grouped by 
applications for easy reference and com- 
parison are included in a 20-page cata- 
log from Rohde & Schwarz. The 
booklet details more than 20 in- 
struments suitable for bench and 
automatic test equipment requirements. 
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Charts, drawings describe 
grounding equipment 

More than 30 charts, illustrations and 
photographs describe communication 
grounding and lightning protection 
equipment in Harger Lightning Pro- 
tection’s catalog. Grounding connec- 
tors, jumpers, ground bars, ground rods 
and transient voltage surge suppressors 
are among the products detailed. 
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Electronic parts catalog 
lists more than 11,000 items 

The MCM Electronics parts and 
components catalog contains more than 
11,000 items. Test equipment, tools, 
soldering equipment and connectors are 
among the items detailed in the 
publication. 
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Readers use classified advertising 


as reference material 


To buy equipment is the No. 1 reason 
readers turn to the classified ads, accor- 
ding to 73.3% of the respondents to the 
February “What Do You Think?” ques- 
tionnaire. But even though equipment 
selection has the highest ranking, 
readers do not stop there; they also use 
the section as a reference for repair, help 
wanted and other categories as reported 
in these multiple response statistics: « 


Refer to classifieds to: % 


Buy equipment 73.3% 
Subscribe to service 13.8% 
Seek repair 12.1% 
Rent tower space 5.2% 
See what is available 6.9% 
Recommend purchase 2.6% 
Other reasons 5.2% 
No answer 1.7% 


Of the respondents, 76.7% turn to the 
classified ads every issue, followed by 
18.1% that refer to the section almost 
every issue. No respondents answered 
that they never turn to the section, and 
“sometimes” and “seldom” both receiv- 
ed a 2.6% response. 

More than half of the respondents 
have purchased products and services in 
the last year as a result of classified 
advertisements. Others have used the 
advertisements to recommend the pur- 
chase of products and services and to 
obtain more information on what is 
available in the marketplace. 

Readers’ action taken as a result of 
classified advertising are reported in 
these statistics: 


Action taken in response 
to classifieds % 


Purchased products and 


services 55.2% 
Recommended the purchase 

of products and services 47.4% 
Referred the ad to 

someone else 33.6% 
Written or called for 

additional information 47.4% 
Utilized the reader service 

card to obtain information 62.9% 
No answer 4.3% 


Readers circle the Fast Fact numbers 
under classifieds to obtain more infor- 
mation, according to 89.7% of the 
respondents. “‘I don’t have time to wait 
‘on hold’ for information. Fast Facts will 
get me basic information for reference,” 
reports a reader. Adds another: ‘‘Fast 
Facts eliminate the need to write com- 
panies for more information.” 

“The Fast Fact is the best part of your 
magazine,” notes a respondent. ‘Fast 
Fact is my major source of locating new 
equipment,” concurs another. 

Some readers, 10.3%, do not rely on 
Fast Fact numbers. Instead, many of 
them contact manufacturers reps direct- 
ly. “‘L usually call on the phone to save 
time,” a respondent says. 

Many readers regularly turn to the 
classified section to keep up on positions 
that are open in the help wanted section. 
Besides reasons listed on the question- 
naire, written responses to using the 
classifieds include to review equipment 
from advertisers; see what competitors 
are up to; keep current with equipment, 
service, prices; specify equipment; and 
keep up to date. 


Be sure to answer this 
month’s ‘‘What Do You 
Think?”’ questionnaire on 
page 129 and return the card 
to us so your responses can 
be used in a future ‘‘Feed- 
back’’ column. 


TH yer he pom hind? 
How do you view the PCP market? 


Ringo Rangers _ 
stand the test of 
time. It’s time to 
call and order! 


§ 1-800-258-3860 
a Or through your 
favorite distributor. 


= CORPORATION, © 


| Signals 
48 Perimeter Road 


Manchester, NH 03108 603-627-7877 
FAX 603-627-1764 TLX 4949472 
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PX PoRTRAlT OF A CHAMPIONIEI SSS 


SS 


GET BETTER RECEPTION IN YOUR CAR!! 
REDUCE LOST CALLS!! Y 
NEWEST PORTABLE ANTENNA Y 
FOR VHF or UHF y 
HAND HELD RADIOS “4 


— 


UHF - 3db Gain 


Great for Travel, VHF - Unity Gain 


Rental Cars, 
Trucks, etc. 


Improves Reception 


Plugs Into Radio on Hand Helds 


SMSGAAA 


Clips On and Off Side eae cys 
Z ; Re ~ 
Window in Seconds SE BAe 


SS 


\ 


‘ZA SA \ cee hays 
KA a dt S hip on Outside - 
4 EE, ‘i \ _- Cable on Inside 
/\ a ’ oer 
iG Window Rolls SS 
tf Up Completely —___} 
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66 Block Protectors 


ONLY $275" rs; 


*Based on 1,820 units. Single unit price °3°°/pair. 


M@ Balanced MOV’s 
M 13 KA/pair max 8/20 surge 
M@ 2nS response time (1KV/nS) 


For this or any of 
our other 450 protectors contact. 


PolyPhaser 
Corporation 


P.O. Box 1237, Gardnerville, NV 89410-1237 
(800) 325-7170 or 
(702) 782-2511 FAX: (702) 782-4476 
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P eople 


Parker Bartolomeo Brown Ardizzone 


Changes at Midland LMR, Kansas City, MO: 

Bud Parker becomes international manager, departing 
the U.S. State Department Foreign Service as communica- 
tions and electronics officer. 

George E. Bartolomeo leaves a government sales posi- 
tion with Motorola C&E, Schaumburg, IL. to become 
Midland bids and proposal specialist. 

Charles Brown becomes Midland’s north central regional 
sales manager, leaving a management position with another 
company. 


Ramon ‘*Ray”’ Ardizzone, senior vice president of sales 
and marketing for Glenayre Electronics, Toronto, joins the 
board of advisers to the International Mobile Communica- 
tions Expo and Land Mobile Expo/East trade shows. He 
retires from the New York Air National Guard and is the 
recipient of the U.S. Air Force Commendation Medal and 
the U.S. Air Force Meritorious Service Medal. 


Appointments at Bendix/King, Lawrence, KS: 

Roger Farmer becomes international sales manager, leav- 
ing Primus Electronics, Joliet, IL, as divisional vice 
president. 

Dorinda Carlson is sales administrator, having left 
Kustom Electronics, Lenexa, KS, as product market 
manager. 

John Williams arrives as regional sales manager, exiting 
Multiplier Industries as national marketing manager. 


Appointments at Lindgren RF Enclosures, Glendale 
Heights, IL: 

James Kossick becomes senior electronic technician in 
research, leaving a manufacturing company as a test equip- 
ment designer. 

David Fenn becomes magnetic shield project engineer 
inthe MRI application engineering group, having left a ma- 
jor medical systems manufacturer in an MRI systems layouts 
position. 

Bret Watson brings his shielding background to the com- 
pany in accepting the district sales manager post for the New 
England area. 


Ronald A. Duncan departs Kustom Electronics, Lenexa, 
KS, as vice president of international sales and vice presi- 
dent of marketing to become vice president of sales and 
marketing for Avtec, Gilbert, SC. Avtec engineering 
manager Gerald Gibson advances to vice president of 
engineering. 


Ferrell Zaidivar Voepel Dinsmore 


Changes at Quintron, Quincy, IL: David D. Ferrell 
becomes Quintron’s marketing manager for two-way prod- 
ucts, after working independently as a consultant. 

Eduardo Zaldivar begins as sales administrator after ob- 
taining a bachelor’s degree from Quincy College, Quincy, 
IL. 

Rick Voepel advances from his position as an electronics 
technician with the Final Test Department to join the com- 
pany’s field service staff. 


Steven Dinsmore leaves Maxon Electronics, Kansas City, 
MO, as senior paging technician to join Tekk, Kansas City, 
as manager of technical services. 


Alan Stewart, vice president of marketing for Sigtone, 
relocates to Huntington Beach, CA. He comes from 
Sigtone’s Australian parent company, Signaling Technology. 
Benny Moore is Sigtone’s administration manager, having 
returned from the Australian head office. 


Mal Gurian. a member of Oki Telecom’s board of direc- 
tors, adds to his responsibility by becoming president of 
Cellcom Cellular, Clifton, NJ. 


Changes at Kustom Electronics, Lenexa, KS: 

Mark D. Greer exits Bendix/King, Lawrence, KS, as 
staff engineer to become Kustom project engineer in the 
digital communications group. 

Dave E. Thomas leaves ElectroCom Automation, Ar- 
lington, TX, as a regional sales manager to become national 
account manager for Kustom’s communications division. 

Rodney A. Houck becomes Kustom marketing and ad- 
ministrative manager, Ieaving Colt Technology in Kansas 
City, MO, as sales and marketing director. 


Jack Pelzman leaves NEC America, Hawthorne, CA, as 
advertising and public relations manager to join Yaesu 
U.S.A., Cerritos, CA, as advertising manager. 


Richard Donley, product consultant manager with SCE, 
Hicksville, NY, was presented the company’s 1988 Employee 
of the Year award. 


Dr. Tom Goulding resigns as director of strategic plan- 
ning and marketing for Bytex, Southboro, MA, to join 
Mobile Data International, Richmond, British Columbia, 
as vice president of marketing. ; 


a Se 


THE COMMANDER 
MULTISWITCH IS THE 
ANSWER 


Whether it’s mobile, paging, telephone resale 
or voice mail, the Commander family of 
communications terminals can do it . 
What you might consider to be optional or 
unavailable in a mobile/paging terminal is 
typically STANDARD in the Commander. 


Commander DMF-500 


A single-channel mobile/paging terminal. 4 DID trunks, 
2 End-to-End trunks, 500 subscribers. 


Commander DME-1500 


A 2-channel mobile/paging terminal expandable to 4 
channels. 4 DID trunks, 4 End-to-End trunks, 10,000 
subscribers. 


Commander DMF-2000 


A 4-channel mobile/paging terminal expandable to 6 
channels. 4 DID trunks, 4 End-to-End trunks, 10,000 
subscribers. 


Commander DMF-3000 


An 8-channel mobile/paging terminal expandable to 12 
channels. 4 DID trunks, 8 End-to-End trunks, 10,000 
subscribers. 


Commander DMF-4000 


A 12-channel mobile/paging terminal expandable to 20 
channels. The DMF-4000 is the ultimate in 
communications technology. 10,000 subscribers, 8 DID 
trunks, 12 End-to-End trunks. 


All Commander Terminals support Simplex and Duplex 
IMTS, IPTS, DTMF and 2-tone sequential mobiles, 
Also 5/6 tone, HSC, 2-tone sequential, Golay and 
Pocsag, tone, voice and numeric paging formats. Mobile 
tracking, talkback paging and call forwarding, plus 


ESA 


Telecommunications, Inc. 


10347 S. Oxford, Chicago Ridge, IL 60415 


Changing the way you communicate since 1977. 
Call (312) 424-6464 FAX (312) 424-6492 
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NEV 
MODULAR 
MOUNTS 
FROM 


Semser-corxnson 


Extra heavy construction and your choice of con- 
figurations are now available in both StackMaster II 
and Data-Base! 


Choose the base that fits your vehicles and combine 
it with a mount structure tailored to your communi- 
cations equipment. 


FOR 
COMPLETE LITERATURE 
CALL TOLL-FREE 


StackMaster ll 


Mount 2 to 8 radios, siren/light con- 
trollers, etc. in a single or double 
stack. No dashboard brace is re- 
quired. Easily converts toa 
Data-Base when needed. 


DATABASE 


Mount any North American-made 
mobile data terminal or 
laptop, with or without a 
siren/light controller 
and/or radio. 
Includes swivel and tilt 
with adjustable braking. 


SeamMeEer-cOxHmMsom 


801 Francis Street, Stevens Point, WI 54481 
Woy 1-800-GJ-MOUNT (1-800-456-6868) 


Circle (106) on Fast Fact Card 
114 Mobile Radio Technology September 1989 


C alendar 


September 


7-9—Land Mobile Expo/East, Orange County Convention 
Center/Civie Center, Orlando, FL. Contact: 303-220-0600, 


October 

4-7—Telocator 41st Annual Convention and Exposition, 
Washington Convention Center, Washington, DC. Contact: 
202-467-4781. 


14-19—International Association of Chiefs of Police An- 
nual Meeting, Commonwealth Convention Center, 
Louisville, KY. Contact: 301-948-0922. 


16-17—American SMR Network Association Fall 
Meeting, Ritz Carlton Hotel, Rancho Mirage, CA. Con- 
tact: 202-331-7773. 


November 
1-4—Special Industrial Radio Service Association An- 
nual Meeting, Park Hyatt, Washington, DC. Contact: 
703-528-5115. 


17—Radio Club of America Annual Meeting and Awards 
Banquet, New York Athletic Club, New York. Contact: 
201-246-7271. 


18-20—Communications Marketing Conference, Denver. 
Contact: CMA sceretary-treasurer John Ehret, TPL Com- 
munications, 213-256-3000. 


tels 
PREMIUM BATTERIES 


i 
tell TO500FC 
PREMIUM 
NICKEL CADMIUM 
BATTERY 
'Srolts. 500 mah 


At last! A battery manufacturer capable: of : 
supplying PREMIUM. replacement batteries 
for hand held radios. 


With more than 10 years experience in sup- 
plying customized battery packs to the elec-' 
tronic Industry and pager batteries to the 
RCC Industry, TDI brings you the quality 
you’ve come to expect from the Original 
Equipment Manufacturer. 


TD! Communication Batteries are competi-- 
tively priced and available, from stock, for 
your immediate delivery. 


ésli mr 2220 WISCONSIN AVE., DOWNERS GROVE, IL 60515 
B (600) 323-7307 or (312) 971-3460 (In illinois) 


Circle (107) on Fast Fact Card 


rofessional services 


SACHS/ FREEMAN ASSOCIATES, INC. 


1409 UcCORMICK DAE 
(ANDOVER WARYLAND 20785 


Radio, Telephone, and 
information Systems Consultants 
STANLEY |. COHN 


SENIOR VICE PRESIDENT PHONE (301) 925-8400 


425 Greenway Drive / Suse 355 
Las Cobnas. Twxas 75038 
PO Bos WOID8/irwng Tors 75016 
Prone 214 /550,0320 


Marketing Research 


Jon Stewart Management Consulting 


Prasident 


eee Consulting Engineering Engineering 


JAMES H. BAKER 
Execunve Vice Presidest 


3025 Meyarc Sree 
Pos! Othe Box $446 
Eugene Oregon 97405 
Phone 503/485-8441 


up 

[FOREST 

INDUSTRIES 
TELECOMMUNICATIONS 


The Fornst dusty: Yore detwe Pe /ecera Corommnerons Commvasoe 


RAYMOND C, TROTT 
CONSULTING ENGINEERS, INC. 


1475 GREENWAY ORIVE, SUITE 280 
(RVING. TEMAS 76030 
214/580 191! 


Raymono C Trott PE 
PRESIDENT 


LAND MOBRE MICROWWE COMMUMCATIONS SYSTEMS 


Carla Gamino 
Classified Advertising Manager 


Cellular Business 
Mobile Radio Technology 


335 He Hampaen Ave, Suite 606 
Ergiewaad, CO stra 


1202) 742-1249 
Fas, (309; 762.0089 


GE PORTABLE SEAVICE 


FAST TURN 
WARRANTY 

$32 00 hr /2 nr MAX 
PARTS GE LIST 
RETURN UPS PAID 


SILL SMITH 


Smith Communications Semice 
2121 PARRISH AVE 
OWENSBORO. KY 42301 
502-683-0936 


J. NED HINES 
CONSTTING ENGINEER 
Design, Fabrication, & Test of 
Custom Prototype Antennas 


22 KNOLLWOOD ROAD 


1201) $29-6976 MORRISTOWN, NJ 07960 


* EXPERT « 
General Electric Portable Service 
10 Years of Fast & Rehable Naneraule Senne 


AUTHORIZED GE PORTABLE SERVICE OEPOT 
$42 SO PEA HOUR PLUS PASTS. 2 HOUR MAX 
GENERAL ELECTRIC WARRANTY REPAIRS 


y 8245 Florin Road. Suite C-3 
Technica Sacramento, Califorma 95424 


; (916)383-822 
Services FAX 1ens3-a730 


JStuart 


LANO MOBILE CONSULTANT 


2417 NEWTON ST 
VIENNA, VA 22180 Fee CALL 
(703) 281.3806 KBB3840 


FREDERICK G. GRIFFIN, PE 


Petsoesr 


FREDERICK G, GRIFFIN, P.C. 


4 Professional Communn arias baginerring bum 


$229 WATERLICK ROAD 
LYNCHBURG Va 24502 


HERB SACHS, CONSULTING 
Specialist in Public Safety Communications 
P.O. Box 729 


Bowie, MD 20715 
301-464-4268 


1152 St Gearge Avenue 


(800) 247-4796 


Mobile & Microwave Radio 
Systems Consultants 


PORTABLE 

TECHNICAL 

SERVICE, INC. 
1106 Laxton Road @ Lynchburg, VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
© Current Product Lines 
FACTORY TRAINED @ Voice Guard Certified 
TeCnMIC HNICIANS @ Public Service Trunking 
FOR QUALITY SERVICE @ Surface Mount Technology 


(804) 239-3049 


Consultation Services 


Lightning Protection « Power-Dats Line Conditioning 
Grounding « Electromagnetic Compatibility 
Over 40 years experence. work guaracteed 


Roy Carpenter 
Charman ane CEO 


Lightning Eliminators and Conauitants, inc. 
13007 Lakeland Ro. Santa Fe Sornngs CA 90670 
7° 3) 946-6666 © FAx1213) 941 2736 « Teles 379 19841EC 


MCCON 


Mobile Communications Consulting 
5. R. McConoughey, PE 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 1301) 926-2837 


#6 OMNICOM, Inc. 


TELECOMMUNICATIONS ENGINEERING 


GENE A 822i 
PRESIDENT 


WOQDCHES? OFFICE S2m 

IPS LOM NOY FO SUITE E 206 
(MiAMASSEL ©0802 32505 
0 (908) 366 DEO 


(517) 351-3252 


EEA 


v. Janws Evans 
President 


Evans & Evans Associates, Inc, 


Commumcations Consultants 


2803 Southwood Drive 
East Lansing, Mi 48823 


Let MRT introduce you to 63,661* mobile communications professionals.., 


for as little as $66! 


To display your business card in MRT's Professional Services Section, call Carla Gamino today, at (303) 762-1249. 


“Harvey Research Organization, Rochester, NY 
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Help wanted 


TECHNICAL 
MANAGER 


Dream opportunity in the Last Front- 
ier with a top national communica- 
tions firm. We need a Technical Man- 
ager for a combined paging or 
cellular operation in Anchorage, Alas- 
ka. If you're an outdoors person who 
has always wanted to live in the Great 
Land, this may be for you!! Need at 
least five years electronics and tech- 
nical experience, with two in paging 
and cellular. Project or personnel 
management experience a plus. 
Must be responsible and a ‘“‘hands- 
on" manager, as well as have a work- 
ing knowledge of the regulatory en- 
vironment. Excellent wages and 
benefits: Send letter and resume to: 
General Manager, McCaw Commu- 
nications, 4797 Business Park 
Bivd., Suite 2, Anchorage, Alaska 
99503. 


TELECOMMUNICATIONS 


Crutar 


WANTED 
SENIOR TECHNICIAN 


Needed NOW experienced technician for West 
Michigan Area, Must have F.C.C. License or 
Certification with six or more years experience 
in wide variety of Two-Way Radio. Must be profi- 
cient in customer relations, base stations, mo- 
biles, portables, repeaters and installation 
work. Service organization has TOP—PAY, 
Benefits. and Bonus Incentive for the RIGHT 
TECHNICIAN. 

Send a cover letter describing goals and ex- 
pectations with Resume and salary history to: 


Jonathan Thomas Enterprises 
P.O, Box 43 
Bedford, Michigan 49020 


CELLULAR ENGINEERS 


CALIFORNIA, NEW ENGLAND, 
MIDWEST, PACIFIC NORTHWEST 
MID-ATLANTIC 


Multiple openings with min. 2 yrs, ex- 
perience in RF/Radio Design, Network 
Engineering or System Performance 
Degree preferred, but not required. Salary 
open. complete relocation packages 


Call Steve Martin or Elaine Cohen 
Fortune Personnel Consultants 
17744 Skypark Circle, #200 
irvine, CA 92714 
TEL: (714) 250-0650 
FAX: (714) 250-8535 


RF ENGINEER 


ECS, a leader in Professional Recruiting 
to the RF communications industry, now 
has several positions available 
throughout the U.S. Sales, Marketing and 
Engineering opportunities. Hardware and 
software specialists needed. Many 
managerial positions available. 


Please send resume with salary re- 
quirements to: ECS, 2500 Marconi Ave., 
#306, Sacramento, CA 95821, Or call: 
(916) 973-8701. 


Radio & Electronics 
Technician Ill 


Performs advanced technical work in 
analyzing, repairing, and installing public 
safety communications systems. Leads 
and supervises other technicians. Re- 
quires graduation from high school, sup- 
plemented by technical courses in radio 
communications and electronics and five 
years experience in the two-way radio 
field. Prefer experience in the repair of 
microwave, telephones and 800 MHZ 
trunking. Must possess valid FCC Gen- 
eral Telephone Operator's license within 
6 months of employment. Deadline 
dependent upon applicant response. 


Send resume including job #6386 to 
City of Norfolk, Dept. of Human 
Resources, 100 City Hall Bidg., Norfolk, 
VA 23501. AA/EOE. 


PARAMOUNT 


Communications/Electronics 
Motorola Reeds, Beepers and Channel Elements 


S$ YSTEMS Sreciausr 


C-TEC Cellular Plus, a rapidly expanding telecommunica- 
tions firm has an immediate opening for a Cellular 
Systems Specialist to report to the Director of 
Engineering. 


Pro-Am Antennas and Optoelectronic 


= Frequency Counters 
nn Distributor Buy, Sell or Trade 
800/431-7777 fn) 


506 Burnett Ave. M. Clouston 
Dalton, Ohio 44618 216/828-2071 


You will be responsible for maintaining equipment and 
developing enhanced testing methods in all areas of 
cellular telephones. These areas will include 
troubleshooting and preventive maintenance of cellular 
base station, microwave interconnect, Telco Facilities and 
MT50 Switching equipment. 


Fax:216/828-8308 


MOTOROLA Radiuy 


Dealer Sales Agents Wanted, 


* Sell Quality Name — Boost Company Image 
" No Investment Required — No Service Headaches 
* Good Commissions — Profitable Program 


To qualify for this position you must possess knowledge 
of random drive-testing methodology and be able to col- 
lect data on system performance. A BSEE degree is 
required. 


C-TEC offers excellent compensation and a full benefits 
package, as well as an opportunity for advancement, In- 
terested candidates should send resume with salary 
history ‘requirements to: Diane Thomas, 


c C-TEC CELLULAR PLUS ; Free Programming — Free Shipping 
TIC 46 Public Square Complete Promotional & Technical Support 
pr oa nee 800-874-5934 


Wilkes-Barre, PA 18703. 
An Equal Opportunity Employer M F 
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AC TEC Company, 
Cc pa 583G Pondella Road 
N, Ft. Myers, FL 33903 


(813) 997-2299 


&,ortacom.. 


Pay the LEAST at Expo East. . .with 
C.W. Wolfe Communications! 


BASES/REPEATERS 
MOT MICOR CS53RTB1103 H.B. Local Control 
(like new) 
MOT MICOR Gases with TPN-1110B Power 
Supply (Made for MICOR D Us) 
GE Execll UHF wiGG Table Top Bases 


$1,000.00 


500.00 
450.00 
GE MASTR PRO VM94YAS33. 42.50, 250W Call for Prico 
GE MASTR PRO VM96RAU66 VHF 250W Call for Price 
GE MASTR PRO VM95VAU8B. UHF 250W Call lor Price 
MOBILES 

DE DELTA 'S", 42.50, BOW NB, 16 ch. all access 400.00 
GE DELTA "'S", 42-50, 110W NB. 16 ch.. all access 450.00 
Kenwood KT601S, 42.50, 60W NB. OT. 

16 ch. uncerdash 
MOT MICOR 100W. 4 Freq. VHF. all access 
MOT MICOR, 45W. 4 Freq. 136-150 MHz OUO 

with all access., 4 Freq Scan Head 


MOT MICOR 136-50MHz. 45W, 8 Freq. DO. U 
with Systems 90 Access., 8 Freq. Scan Head 

GE Execii SX56KKS56A, 136-150MHz, 40W D. U 

GE Execil RTS6KAS66A H.B. with access 

GE Execit RT64AAUS3A, 42-50MHz wilh access 

ACCESSORIES 

MASTA II Access, for Execli SX Series 

MOT MICOR Systems 90, 4 Freq. Scan 

MOT MICOR Systems 90, 8 Freq. Scan 

MISCELLANEOUS 

Lambda Power Supphes, 14A Continuous Duty 

MOT MICOR TPN-1110A Power aurae 

GE MASTR 1! Base Power Suppives 18A 

Radicode OTMF Mics MICOR: MITREK- SYNTOR 
Plug 

Glenayre OTMF Encoders MICOR or MASTR |i 
Mic Plugs 


All sales cash or cashier's check 
1113 Central Ave. * Billings, MT 59102 


Fax: (406) 252-9617 


OE 
COMMUNICATIONS 406-252-9220 
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Authorized Dealer 


GENERAL Qi ELECTRIC 


MOBILE RADIO 


WHOLESALE COMMUNICATION 


PRICES 


MLS, PLS, MPI, MVS, PSX-200, PHOENIX 
TMX, TPX, CLASSIC Ii, ACCESSORIES 
800 MHz TRUNKING SYSTEMS & RADIOS 
Service Guarantee! 


“You're Important To Us Regardless Of The Volume You Buy!" 
Ask About Our “Loyalty Bonus Bucks!" 


1-800-548-2484 


Inside Alabama Call Collect 205-533-2484 
3403 Governors Drive Huntsville, AL 35805 


Ask For Freda 
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Desoldering Stations 
distributed by 


NNN Gommunications 
= stats 
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COMMUNICATIONS 
HOTLINE BBS 


USED EQUIPMENT SALE & WANTED 
SERVICES - POSITIONS - SITES 
UP TO DATE = NO BROKER FEES 
SERVICE: $25/MO $225/YR 
717-751-0626 (2400, 1200 N81) 

RO 9 BOX 30, SOUTHVIEW DR., YORK, PA 17402 


"MITREKS 
WANTED 


(ALL BANDS) 


800-231-0103 s 


FREE ADVERTISING 


Buy © Sell * Trade 
EQUIPMENT CATALOG 


THIS MONTH'S SPECIALS: 
GE Exec il, RI64FCUS3A_ 50-watt 
42-50 range wehanne guard & access. 
ROA TACTEC Senes AC desk chargers. 
MISS9764-A Spec: $35 
Many GE boards and complete catalog available. 


Spec: $198 


1-800-826-4413 
Communications Equipment Brokers 
(916) 527-5363 


249 Raulo 46, Saadia Brook, NJ, 07662 
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an | Call (201) 489-9000 
GREGORY ELECTRONICS CORP. 


B-D CRYSTAL 


Subsidiary of 
Hy-Q International 


@ Communication Crystals 
M Pager Crystals 
M@ Channel Elements 

e Recrystalled 

¢ Compensated 

¢ Complete Elements 


48 HR. SERVICE 


AVAILABLE 


(606) 283-5000 
FAX (606) 283-0883 


1438 Cox Avenue 
Erlanger, KY 41018 
(Greater Cincinnati Area) 


Precision Quality Quart 
Made To Your Specific 
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BUY * SELL 
REPAIR * PROGRAMMING 
Motorola Trunked Radios 

Mostar, Traxar, STX, 
MTX 800 and Maxtrac 


Radar Communications 
16 Miller Rd. 
Lake Worth, FL 33461 


Call Bob Boyce 
(407) 965-0000 


UAI-10 AND UAI-20 
UNIVERSAL REPEATER/LINK 
AUDIO INTERFACE 


Detailed application manual 
Low power operation, 19ma @ 12v 
CTCSS decoder on the UAI-20 only 
Assembled, tested, one year warranty 
Link monitor-mix/ monitor mute control 
Adjustable repeater/link/ DTMF audio outpuls 
Selectable DTMF mute on repeater and link audio 
Repeater, link. auxiliary and control audio inputs 


UAI-10 VAI-20 
$44.00 $89.00 
CREATIVE CONTROL PRODUCTS 


. 3185 Bunting Avenue 


Grand Junction, CO 81504 
(303) 434-9405 


aaa 
VISA 
bell 
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Specializing in 


SERVICE 
MONITORS 


since 1973 


Classified 


Equipment for sale 


HIGH PERFORMANCE 
LOW COST 
HANDHELDS 
FULLY SYNTHESIZED 


Model 601 OPTIONAL 
VHF 6 Channel Commercial = $209.00 ACCESSORIES: 
Diode-matrix programmable * Speaker-Microphone $32.00 


° Repair & Calibration 
* Buy, Sell and Trade 


a DELCOmM 


DELCOM RADIO LTD. ; 
Don Simon or Mary Jane Bryan 


(800) 288-8223 


Communication 
— EEE 
Instruments ™ 


356 Hillcrest Street, EI undo, CA 90245 
Phone 213) 322-3446 — FAX (213) 322-7114 


Model 6013 * Desk Top Charger 


UHF 6 Channel Commercial —$21900-—®- Extra Battery Pack 
* Superstick Antenna 


Diode-matrix programmable 


* Extra Wall Charger 
STANDARD ACCESSORIES: 


* DC Charging Cord 
§ into cigarette 
* Flexible Antenna Hiri ‘ 
* i(k) MAH Battery Pack * Waterproof case 
* Wall Charger * CTCSS {encode} 
* Belt Clip installed 
* Carrying case * CTCSS (encode/ 
© One Year Warranty decode) installed S 
* Swivel belt loop set $15.00 
* SERVICE MANUALS!2.50 
* Leather case $28.00 


Dealer inquiries for quantity pricing welcome 


A Generation of low cost 
High Performance Radios 


WE BUY AND SELL 

NEW AND USED 2-WAY RADIOS 
Johnson @ Motorola 
Standard @ Uniden 


DELCOM RADIO LTD 


Arnold J. Vavken 
Export Manager 

1340 Orange Ave, 

San Carlos, CA 94070 


PHONE: 415/592-8790 
FAX: 415/593-2680 


Handhelds, Mobiles 


BUY-COMN-CO. 
2340 W. Columbine, Phoenix, AZ 85029 
(602) 870-4121 


292OG SEEDS CEESORSEO 
RADIUS 
ALL SYNTHESIZED MOBILES IN STOCK 
ALL SYNTHESIZED PORTABLES IN STOCK 


3 
e@ 
$ 
2 CALIFORNIA RADIO 
$ 
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800-231-0103 
O8FSH999SESHRSLEDHE 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 


(602) 275-4505 © Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘Systems 90’' control 
heads. PL and paging reeds, channel elements. 

= Cash quotations made for purchase 


4614 E. McDowell Rd. 


RADIO DELAY OFF TIMER 
DG-101, DG-105, DG-108, DG-E 


Provides control of radio with delayed shut-down after ignition is turned off and keys removed. Provides normal 
Tx/Rx during ne Bg Three factory stock delay times are available: 1-2, 3-5, 7-9 hours, (custom delay 
limes available). The DG-E Electronic Delay Board, made especially for Midland Syn-Tech Il, provides 
same delay times. 

The DG 100 series device eliminates battery failure due to leaving mobile, cellular, wrunking and marine radios, 
or any other equipment on inadvertently. 

AAA COMMUNICATION MANUFACTURERS 


H of above equipment. 
AIR | COMM hoe $19.00 - $24.50 
ne AE OOS Post Office Box 20 ¢ 5407 North East Stephens 


Dave or Shane Camky 
Ss aba Winchester, Oregon 97495 # ($03) 673-2678 


1-800-283-5158 Fax (503) 673-5049 


*Tested and proven on fleet, government, police and fire service vehicles, *1 year warranty. 
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WE MANUFACTURE NEW 
PAGER REEDS FOR 


“MINITOR & PAGECOM 
ALL FREQUENCIES 


now available from... 


Comat $16 © ea. 
omMmea}s, DISTRIBUTING, INC. FAST DELIVERY 
“TRADEMARKS OF MOTOROLA 


Branco. 


PH (513) 773-6255 
FAX #(513) 773-8003 
P.O, BOX 1482, PIQUA, OHIO 45356 


800-777-2708 
FAX 919-779-5189 919-779-2708 


829-A Purser Drive 
Raleigh, N.C. 27603 
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ELENEX 
CRYSTALS 
FOR RADIOS 
PAGERS 


ALL MODELS 


COMPETITIVE PRICES 


CALL: 1-800-356-8433 
FAX: 1-716-534-5950 


ELENEX, INC. 
7 WAYLAND ST. 
N. COHOCTON, 

NY 14868 


WHOLESALE RF ADAPTORS 


Ma pay top dollar? Deal with importer 
for large discount. RF, Video and Audio 
connectors also available. Send for our 
FREE CATALOG. 
C&D INTERNATIONAL 
P.O. Box 4333-B, 
L.I.C., NY 11104 


WE BUY AND SELL USED 
MOTOROLA AND GE FM TWO-WAY RADIOS 
§ MICOR, 152 MHz, T73RTN3100 
5 MITREK, 154 MHz, TS3JJA9900 
3 MICOR Bases, 37 MHz, B91RCB3496 
57 MIGOR. 37 MHz, T71RTN3490 
9 MH10, 37 MHz, H31TPU3140 
1 MICOR Base, 31 MHz, B91RCB1196 
4 MT500, 31 MHz, H31BBU1144 
14 MOCOM 70, 33MHz, T51BBN3000 
30 MITREK, 31 MHz, T81JJA2900 
SCHAEFER RADIO CO. 
3101 Grant * P.O. Box 388 
Denver, IA 50622 « 319/984-6115 


FIRST CLASS HAS!... 
ANY! MICOR station—15 in stock! 
ANY! MOXY, MAXAR— 

over 200 in stock! 
ANY! MITREK—over 90 in stock! 
PLUS T1600 remotes. 
Motorola trunked radios—30 each. 
Midland Synthesized 800’s—12 each. 
MOT test sets and bench power supplies. 
SYS 90 parts VHF Mastr III'S 110W. 


1-800-232-3101 


Channel Elements on Any Frequency 
$17 with Trade-in or $25 without Trade-in 
MICOR, MOCOM & MOTRAC 
Call toll free: 1-800-237-9654 (except Louisiana) 
1-504-363-4006 (in Louisiana) 


CHANNEL ELEMENT HEADQUARTERS 
2320 South Friendship Dr., Harvey, LA 70058 


MOTOROLA RADIOS 


PORTABLES « 
PAGERS « REPEATERS 
MOBILES « BASES 


BUY & SELL 


¢ Selling MOTOROLA exclusively 
for 15 YEARS! 

e We dont sell junk: 
if you buy from us 


NY 
AWE CALIFORNIA RADIO” 


16943 - 6200 ROAD, MONTROSE, COLORADO 81401 
Toll Free order line: 800-231-0103 Customer Service: (303) 249-1414 
FAX LINE — 1-303-249-4334 WORLDWIDE TELEX — 510-100-5408 


¢ All equipment totally reconditioned 
* Every radio bench tested TWICE! 
e PL. Reeds free with order, if stocked 
e We sell to dealers at WHOLESALE. 
NO SURPRISES! 


IT WORKS! 


* Quality Equipment. . 


Hy) 
AX H 7\ 
THE ANTENNA FARM® 
11500 West 80th @ Overland Park, Kansas 66214 
Kansas Customers Call COLLECT 913-492-6212 


THE #1 COMMUNICATIONS SUPPLIERS 
IN THE HEART OF AMERICA 


CHOOSE FROM OUR COMPLETE LINE INVENTORY OF: 


ASTRON POWER SUPPLIES CUSHCRAFT “PROLINE” 
ANTENNA SPECIALISTS DECIBEL PRODUCTS 
ANDREW® CABLE HELPER INSTRUMENTS 
BIRD ELECTRONICS MAXRAD 

CENTURION INT. 
CABLEWAVE SYSTEMS 
CABLE TIE’S 

RF INDUSTRIES 
PANAVISE MOUNTS 
BANDIT CABLE TIES 


CALL TOLL FREE 
1-800-255-6222 


HUSTLER ANTENNAS 
SPECO SPEAKERS 
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< _ We Buy & Sell Used 
KING’ Radios & Equipment 


Mobiles * Bases » Pagers * Handhelds 
Elements & Crystals 
King*Motorola*G.E.¢Midland* Maxon 


Colorado HI-Tek Inc. 
2568 W. Highway 160 
Pagosa Springs, CO 81147 
303-731-5100 
FAX: 303-731-5800 
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Classified 


Ue ee 


Introducing 


Swersweep 
SWR Measurement Kit 


Swersweep is designed to work with modern service monitors with 
tracking generator and spectrum analyzer enabling a plot of SWR 
vs. Frequency on the CRT display. Swersweep allows the instru- 
ment to function as a scalar network analyzer. See feature article 
on page 60 of February's Communication Magazine for more in- 
formation. 


SERVICE MONITOR/TEST 
EQUIPMENT FOR SALE: 


IFR MODEL 1200S-One year old, very light 
bench usage, MINT condition w/soft case and 
all manuals. $6000, RISER BOND 2901B TDR- 
Never used, new condition w/soft case and 
menual. $500. PHILIPS PM3055 OSCILLO- 
SCOPE-Never used, new condition w/probes 
and manual. $800. 

For info write PO. Box 1576, Eugene, OR 97440 or 
phone (503) 345-5193 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 


Uses: 
* Tuning Antennas: Base, mobile, or glass 
* Tuning cavities, duplexers, or filters 
* Tuning preamps and Receiver front ends 
* Checking transmission line and trimming to resonance 
Each Swersweep is hand built with calibration traceable to the 

National Bureau of Standards 
1-500 Mhz $300 
1-1000 Mhz $625 
Allow 25 working days for delivery. Prices include shipping 


Europa Marketing 
2358 South Patterson 
Mesa, Arizona 85202 


Phone: 602-345-6666 


1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 


| Motrac; Micor, Mocom; Mitrek: Ete. 

Guaranteed to Meet or Exceed 
OEM Specs. 
Any desired Frequency available 
for fast delivery. 
Lifetime Warranty on Crystals. 
We give Trade-in credit for your Old 
Channel Elements 

Try us first. We always have your 

frequency available. 
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SURPLUS TEST EQUIPMENT — 30 DAY WARRANTY 


MFG MODEL ITEM PRICE MFG MODEL ITEM 


BA 320A TRUE AMS VOLTMETER 450 HP 478A | THEAMISTOR MOUNT 125 
BA 321 R-A-P VOLTMETER 150 HP S050A DIGITAL RECORDER 300 NKX 
CD 4204 MINITEAMINAL 50 HP 5050B DIGITAL RECORDER 400 
BP 106A PULSE GENERATOR 175 HP 5275A ‘TIME INTERVAL COUNTER § 200 1814 H ks 
HP 19018 PULSE GENERATOR MAIN- HP $9602 COMPUTING COUNTER 750 814 Hancock St. 
200 HP 5365SA IN ULE PLUGIN 300 
HP 19164 VARIABLE TRANSITION HP 5379A ‘TIME INTERVAL PLUGIN 250 Gretna, LA 70053 
TIME OUTPUT 600 HP 608BC VHF SIGNAL GENERATOR § 300 
HP 1930A PR BINARY SEQUENCE HP 620A SHF SIGNAL GENERATOR § 450 
GENERATOR 300 HP 738BR VOLTMETEA CALIBRATOR § 400 


HP 206A AUDIO SIGNAL GENERATOR 
HP 25454 ie ee COUPLER 
1 


( ) 
HP 2545B POWER SUPPLY FOR 2545A 
HP 312B SELECTIVE VOLTMETER 


$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
: 
200 HP 766D DUAL DIR COUPLER 
940-1975 MHz $ 
75 HP 8403A MODULATOR $ 500 
50 HP 84104 NETWORK ANALYZER $ 
PIN MODULATOR 
600 0.8-2.4 GHz $ 
60 HP P285A THERMISTOR MOUNT $ 
100 KY 30-0/432C ATTENUATOR $ 
100 KY 30-0/432B ATTENUATOR s 
75 MM AU10A COAX ATTENUATOR $ 
150 ML AJ-310M VARIABLE ATTENUATOR 
125 500-8000MHz2 $ 
450 MA 22044 DIR COUPLER 4.08.0 GHz §$ 
500 NA 3000-20 DIR COUPLER .225-.46 GHz $ 
HP 419A DC MULL VOLTMETER 350 NA 3001-20 DIR COUPLER .45-95 GHz §$ 
HP 431B POWER METER 175 NA 3004-10 DIR COUPLER 4-10 GHz $ 
HP 434A CALORIMETRIC POWER SR 164 POWER METER $ 
METER GRAPHICS COMPUTER $ 


o 
S 
S 


MOTOROLA 
CENTRACOM | & II 
Console components 


BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 


HP 3440A DIGITAL VOLTMETER 

HP 3443A HIGHGAIN DC PLUGIN 

HP 349A  UHF NOISE SOURCE 

HP 355D VHF ATTENUATOR 

HP 393A VAR. ATTEN. 500-1000 MHz 
HP 415—€ SMR METER 


ANDDANDRARAAAAON OAH FF & FHAAH 
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$ 350 TK 4052 
DSI ELECTRONICS 
P.O, BOX 31819, PHOENIX, AZ 85046 


(602)488-9755 


7 Mem enoneonomeneN 

e MOTOROLA e 

Manufacturer of Quartz Crystals For: im MICORS a 
¢ Land mobile— n e e 
Or oe Ml 150-160 Mhz 110-WATT 

Any make and model radio r) WIPL & ACCYS. $375! TY 

* Channel elements re-crystalled, = . ei 
Reconditioned elements available iJ 800-231-001 03 e 

° Expedite service—i, 2 and 5 day NememenmenenmeneneZ 


* Competitive pricing 

° Lifetime warranty 

Ask about our soon to be released high shock 
resistant line of crystals for hand helds and pagers. 


USED PAGERS 
Motorola and NEC. Reconditioned on 
MARDEN ELECTRONICS CO., INC. your channel w/warranty or as is, 
32100 Droster Ave. PO Box 277 
Burlington, WI 53105 
414/763-6093 800/222-6093 
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GE Exec. control stations. mobiles. 
(303) 337-4811 
FAX (303) 337-3084 
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WHY PAY MORE? 


UNIT 

800 MHZ PRICE 

Mot ''SyntorX'. 35w, trunked (T45VBJ5G00) mobile 550 
Mot ''SyntorX3"', 35w, trunked (T45VUJ5G00) mobile 550 
Mot "Mostar 35w. trunked (D45TLASGOD) mobile 500 
Mot ''Mostar’’ 15w, trunked (D35TLASGOO) mobile 450 
Mot "Traxar’’ 15w, trunked (D3S5TDASGO0) mobile 400 
Mot ''Motrar’’ 10w, trunked (D25WLASGOO) mobile 250 
Mot ''Synton.X”’, 10w, trunked (L35VB85174) base 500 
Mot "'Mostar/Traxar’’ trunked no heat sinW/PA. parts radio §=— 75 
Mot '“STX/MTX"' 800 trunked portable as available call 
Mot ''Micor.” 35, 5-channo! trunked (T45RTASGOO) x0 
Mot ''MX3S50T,* 1.5, 5-channel trunked portable wOTMF 250 
Mot ‘'Micor” 35w conventional PLYOPL 350 
Mot *'Maxar 80°’, 10w conventional PL/OPL 250 
Mot ''MX320", 1.5w conventional, OPL, 2F (H25AAU) 350 
Mot ‘'Flexar'’ 10w conventional, DPL, (L3STRK) 325 
GE "Corona’’ Marc V trunked, 1Sw 275 
STD CBEGL conventional, 35w. no mic 175 

450 MHZ 

Mot '“Mitrek', 100w, PL/OPL (T74JJA) 500 
Mot ‘‘Mitrek’, SOw base (L54JJB) locai/tone rem., PL/DPL 750 
Mot “Micor’’, 75W. PL (TS4ATA). 2F. talk around ws 
Mot “"Mocom 70, 75/50/25w, PL (F48BA) wiaccy — 250/200/150 
Mot "Mostar" 30w, PL/DPL (D44TLA) W8F 250/300 
Mot “'MaxareS0". 20w. DPL (D34JAA) 2F Special 200 


Mazar, ; 
iat Industnat Dispatcher, motorcycie radio. Bw PL. 
wiaccy (D340CN) 75 


Mot ‘Micor’’, 7Sw repeater, t-uset, PL/DPL. duplexer 2500 
Mot ‘"Motrac’’ 250w base. PCP on 462.925 MHz. PL. tone rem. 1995 
GE “Mastr II", 100w, 2F, CGiMC7SCCU) 400 
GE “Mastr Pro” 70w. 1f, CG (MT75TAU) 100 
GE “Maste II", 25w, 12F, CG (ECA5PPU) 300 
GE “Master Il’, 40w, 4F. c/sa (MX5SKES) 300 
GE ‘'Maste Il", 40w, BF CG (XSSKKUpwiws. reve 35D 
150-174 MHZ 
Mot “‘Mocorn 70'. 100w, 2F, PL (T738BA) 400 
Mot *'Mocom 70"'. 45w, 4F, PL (T438BA) 250 
jot “'Motrac’’, 100, 4F, PL (U73MHT) 160 
Mot “‘Motrac’’, 100w, 1. c/sq (U73MHT) wio accy 50 
Mot “'Maxare50"'. 25w, 1/2F, PL {D33JAA) 200/225 
Mot ‘'Maxare50"". Ww, 2F c’sq (D23JAA) 150 
GE “'Mastr II", 100w. 4F. CG (MX76KFL) 400 
GE ‘Mastr Pro”, 100w, 1F c/sq (MT76TAS) 100 
42-50 MHZ 
Mot '‘Mocom 70°. SOw. IF, PL (U51BBN) 150 
GE “'Mastr II", 100w. 1F, CG (MC74AAU) 400 
GE “Exec Il", 100w, IF, CG (ST74AAW) 300 
GE “Exec II’, 50w, If, CG (RTS4AAW) 150 
RCA “Tac200"’, 100w, 1f. OC (MBAI9WB11) 150 
AER “'M-Pac’’, 100w, 1. c/sq (70AR1) 150 
30-36 MHZ 
Mot ‘'Micor’’, 100w, 1F, ¢lsq (T71RTN) 350 
Mot ''Mocom 70°’, 100w, 1f, PL/DPL (U61/71BBA) 350 
GE “Masir i’. 100w, 1F. CG (MC74AAW13) 400 
GE “Exec II", 100w, 1F. CG (RT74AAU13} 350 
BASE STATION ACCESSORIES 
Mat deskset, local control 1F/PL (T1370) new/used 90/65 
Mot controller, local. series 90. 1f/PL (11903C) 
new/used 135/100 
Mot controller, DC remote, series 90, 1f, PL (1882) new 250 
Mat controller, tone emote, series 90, 1/2F, PL/QCI 
(T1926) new 275 
Mot controller, OC remote, console, 2F, c/sq (T1601) 300 
Mot controller, tone remote console, Pl. (T1605) 300 
Mot controlar, DC/tone remate console. 2F/4F/8F 
(T1617) 1000-1200 
Mot phone patch, automatic “Mart” (L1159) 2 prem 350 
Mot duolexer, 450 MHz, 4-cavity bandpass (T1507) 300 
Mot duolexer, 450 MHz, 4-cavity bandpass wireyect (11504) 325 
Mot OCH paging encoder, 6/36/100/900 call 
(E08ENC series} 50-400 
MOTOROLA PORTABLE RADIO CHARGERS 
“MTX 800. MT1000. HT600. °200. I-unit, rapid (NTN4633) 60° 


AIR COMM 


UNIT 
MOTOROLA PORTABLE RADIO CHARGERS Cont. PRICE 
As above. t-unit, 16 hr (NTN4635) "3750" 


As above. t-unit, 16 hr pocket (NTN4666) 

AS above. 6-unil. rapid (NTN4668) 

"SABER", 1-unit. rapid (NTN4734) 

As above. 6-unit. rapid (NTN4796) 

STXVMX, 1-unit, rapid (NLN8858) 

As above, I-unit. 16 hy (NLN8956) 

As above, 6-unit. rapid (NLNB988) 

As above, 6-unit. battery analyzer/conditioner “R’” series 

EXPO. t-unit, rapid (NLN7175) 

As above, 6-unit, rapid (NLN7177) 

HTSOQ/HT440, 1-unit rapid (NLN7646) 

As above, 1-unit, 16 hr (NLN7645) 

As above, 1-unit. 16 hr pocket {NLN7493) 

MTSOO/HT220, 1-unit, rapid. omni (NLN4569/6897) 

As above, 1-unit, 16 hr, omni (NLN4561/6804) 

As above, 12-unit, 16 hr, slim (NLN4558) 
“Available for 22Dvac aperation 

Radius P100, 1-unit. 16 hr, pocket (NTN4881) 


MOTOROLA PORTABLE RADIO SPEAKER MICS 


MTX800. MTX1000. HT600 {NMN6172) newlused 

SABER (NMN6128) 

AS above, public safety (NMN6129) 

STX. straight. coiled. public satety (NMN6115/4339/6050) 
EXPO (NMN6100) 

HTSQ/HT440 

MT500 colled/straignt (NMN6082/6081) 

HT220, remote/universal (NMN6049/6042) 

NOTE. EXPO, HTBOD, HT90 mics needing repa are available 15 


ACCESSORY ITEMS 


Mol MAXAR, MOTAR, ac power supply (TPN1136/HPN1007} 
Mot MOSTAR desk mic, c/sa/trunked 
(HMN1005) 


20 ea., 3 for 50 
Mot MICOR hase station power supply (TPN1096) 300 
Mot M1500 Converta-Comm w/12w audio accy’s (N1244) 75 
Mol MX series Converta-Comin w/12w audio accy's (N1248) ys 
Mot positive ground kit Micor or Motrac 
Mol time out timer kit, Micor ot Motrac s 
Mol dase station mics, cisq or PL, Mocom 70, Maxar, 

Mostar 3940 
Mot MOSTAR type hang up box, new (HLN4655) 5 
Mot Micor system 90 OTMF encoder (TLN5837/TTN6006) 


Clearance 20 
Mot Micor system 90 OTMF decoder (TAN6O15! clearance 20 
GE "'Mastr Pro” base station power supply ({EP38 senes) 300 
GE ~Mastr Pro” transmitter/receiver strips call 
GE PE. 1-unit. rapid charger. int sate (381L1AIX) 60 
GE Mastr ! cable kit, 2/8F 40 
GE Mastr !! contro! head 1/4F 36/40 
RCA TAC200. 1F cable. new box of 8 50 
RCA TACI00. 450 MHz. 4w portablw w/o batt, 

as 1S 50 
RCA 7DD/t000 cables or contro! 
heads 5 
RCA TACI00 t-unit rapid charger 50 
MOTOROLA ‘“‘MX’’ SERIES 

MODULE PULL OUTS—ALL BANDS 
MODULE DESCRIPTION PRICE 
NFD6012 RCVA FIL $12.50 
NFO6O22 XMTR FILTER 12.50 
NFO60B2 XMTR FILTER 12.50 
NFEBDD1 XMTR FILTER 13.00 
NFEBDO2 XMTA FILTER 13.00 
NFEBD22 XMTR FILTER 13.00 
NFE6042 XMTR FILTER 13.00 
NFEBOS2 XMTR FILTER 13.00 
NFN6OO9 LPFIL 16.50 
NFN6OT1 ENFIL 18.00 
NFNGO12 1 CODE COND 45.00 
NLD6562 RF PREAMP 14.00 
NLO6573 PRESEL 31.00 
NLD6S92 PHASE DET 24.00 
NLD6602 vco 26.50 

veo 2650 
NLD6611 1 RE PA 2700 


AIR COMM FURNISHES QUALITY — PRICE — SELECTION — DELIVERY 


MODULE DESCRIPTION PRICE 
NLD6B12 1 RF PA 28.00 
NLD6622 1 AF PA 2750 
NLDBB23 1 RF PA 2750 
NLD6631 RF PA 2300 
NLD6632 RF PA 23.00 
NLD6633 RF PA 23.00 
NLD6642 RF PA 350 
NLD6543 RF PA 30.50 
NLD6921 BUF AMP 1350 
NLD6S42 RF PA 15.50 
NLDG952 RF PA 32.00 
NLE6S31 PRESEL 52.50 
NLEGS32 PRESEL 52.50 
NLE6933 PRESEL 52,50 
NLE6962 PHASE DET 26.50 
NLE6973 UHF XMTR O-ST 42,00 
NLE6S82 vco 43.00 
NLE6992 | PA 28.50 
NLE8001 RF PA 20.50 
NLE8002 RF PA 20.50 
NLEB003 RF PA 20.50 
NLE8O12 AF PA 2750 
NLEBO13 AF PA 2750 
NLEB181 AF PA 25.50 
NLEB182 1 RF PA 25.50 
NLEB1B3 1 RE PA 25.50 
NLEB332 1 RF PA 2850 
NLEB342 PHASE DET 2650 
NLEB351 vco 4300 
NLE83S2 vco 43.00 
NLE8353 veo 43.00 


NLEB362 RF PA 


CLEARANCE RADIOS 


Midland #70-530B, 450 MHZ, 30W, synth. wOTMF 
dec., 5-pin mic, w/o acc’y 

Redicom #XF742, 450MHZ, 25W. 6F w/itd. acc’y 

Aerotron ‘‘Aerocom 8", 4S0MHZ, #8DTT25, 25W, PL, 
wiace’y, 450MHZ 

Uniden #AMU15K, 450MHZ, 2f, pl, wiacc'y 

Mot "“Mocom,.35", (D43CCN1100), 150MHZ, 15W. 
wiacc’y—not tested 76 


Harris #AF1S01, 1S0MHZ, 15W itd. acc'y 50 
Mot “Mostar”, 150MHZ. wo P.A/heatsink, 16F—clean 125 
Standard #C766, 450MHZ, 35W. w/acc'y 200 


Standard #0768, 450MHZ, 1SW, wiacc’y 

Standard #C867, 150MHZ, 35W. w/acc’y 

Standard #0666, B00MHZ, CONV. 30W 

MOT ~Motrac’’, Consolette base stn. (LHB/MHB series) 
30-36, 150MHZ 

MOT “PAC.PL'. (HISRPY 3110) 4S0MHZ, wimicor cables 


SPECIAL SPECIAL SPECIAL = SPECIAL 


Mot ‘“MCX100". #D43EXA7JQ0A12, 146-174MHZ, 30W, 
32F. synth., PL./DPL, DFE, w/scan and DVP-mnig tray 
only 


SPECIAL 


MISC ACCESSORY ITEMS 


Mot “Pulsar ll", cables (TKN6718) 40 NEW 
Mot “Pulsar Il". control head cradle bd (TRN4439) 55 NEW 
Mot *“Pulsar il", control head wihandset cord cut 75 
Mot “'PPSDO/PP100. control head 100 
Mot “Mostar” type fuse kit assembly—pack of 100 25 NEW 
Mot “Micor/Mocom” speaker cone (450064438 No2) 250 NEW 
Mot “'Micor/Mocom”™ mic cartridge (59-832726-01) 7 NEW 
Mot “‘Maxar”, 450MHZ, 30W, P.A, (TLE1833) 50 
Mot “*Micor"’, 120 ac base station power supply (TPN1110) 300 
Mot “'MX"', series converta comm charger only (N1244) 

may need repalr 15 
Uniden heavy duty mobile mic (AMX 105) 15 NEW 
Cushman, comm service monitors, 1-CE/3, 1-CE/5— 

both have problems CALL 
Cushman plug-ins, CE series. 306/306/307/312/317 100 
Federal, siren w/o speaker (PA 2100) 50 
RCA cables, TAC 200 series. 1F only, box of 8 60 
RCA cables, 500/700/1000 series, 1F +4F 25 
RCA cables. 500/700/1000 series. control heads, IF, 4F 5 
Philco, dummy load (Sierra #160B-150 FN) 50 
Western microwave circulator wo load, 450MHZ. 

(J 450-350) 100 
Pro Log prom programmer wiextra plug ins 

(=€980) 75 


4614 E. McDOWELL RD.—PHOENIX, AZ 85008—SALES (602)275-4505—FAX (602)275-4556 


TWO-WAY RADIO SALES 
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Classified 


| Equipment for sale 


D&l CONNECTIONS 


Buy, Sell & Service ] 
GET # 


: : wo-Way Radios #3% 
Clean Equipment Low Prices * Less than wholesale prices aS 
* One million dollars of GE equipment % 


* Same day shipping - 
* Express Repair power 


== 1-800-3366-VAL” ” (/ 
vi 


Most units sold with accessories Guaranteed Working. The following list is of Models we generally stock. Call before 
ordering, stock varies almost daily. We buy/sell Used Motorola & GE Mobiles, Bases & Repeaters. 
We do not deal in Portables, Pagers or Parts. 
£=30-50Mhz V = 150-170Mhz U @ 450-470¢Mhz § = 800Mhz PL = Private Line DPL =Digital PL CG = Channet Guard CS = carrier SQ 
Mot MSR-2000 Base/Repeater LIV/U 45-110W CS/PL/DPL Mot Mitrek L/V/U/8 30-110W CS/PL/DPL 14Fq from $295 
1-4Fq from $995 Mot Syntor LAWU/8 35-110W CS/PL/DPL 1-99Fq from $295 
Mot Micor Base/Repeater L/W/U/8 450330W CS/PL/DPL Mot Moxey/Maxar/80 L/VW/U/8 15-SOW CS/PL/DPL 1-4Fq trom $150 
1-4FQ from $995 Mot Pulsar !| VHF/IMTS/Bell Phone from $595 
Mot Mocom 70 Base/Repeater L/ViU 25-100W CS/PL/DPL Mot OC & Tone Remotes trom $100 
1-4Fq from $395 GE Master Il LWU 40-100W CSI/CG 1-8Fq trom $150 
Mot Mitrek Base L/VIU/8 30-110W CSICG/DPL 1-8Fq from $495 GE Ex Il L/WU/8 35-100W CS/CG 1-8Fq trom $150 
GE Ex II Base LIWUI8 30-60W CSICG 1-8Fq from $395 GE MVP L/ViU/8 5-50W CS/CG 1-4Fq trom $150 
Mobile Eq GE Phosnix WU 20-45W CS/CG/OCG 2-46Fq trom $195 
Moat Mocom 70 L/WU 25-110W CS/PL/DPL 1-4Fq trom $159 GE Centura 800 convential/MK-5 Trunking 15W from $195 
Mat Micor L/V/U/8 45-110W PLIDPLICS 1-12Fq from $195 GE Descon Ill. Desk-Mate DC/Tone Remotes from $75 


Bob Barnett & 
BARNETT ELECTRONICS 
8718 Wilhite Lane ¢ N. Little Rock, AR 72116 
(Orders & Bids Only) 800-423-3858 © (others) 501-835-7066 


ININOIANA 1.400.394.9653 
FAX #5 219.489.5585 
3912 CAVALIER DRIVE 
FOAT WAYNE IN d6808 


CRYSTALS 


FOR ALL RADIOS 

LI CHANNEL ELEMENTS CO) BATTERIES 
Recrystalled & Compensated For Portables & Pagers 
(J MONOLITHIC CRYSTAL FILTERS 


EMERGENCY SERVICE 
FOR CRYSTALS 24 Hours / 72 Hours / 1 Week 
Normal Delivery 3 Weeks 


Competitive Pricing!!! 


800-333-9825 


CAL CRYSTAL LAB, INC. 
1142 No. Gilbert. Anaheim, CA 92801 FAX 714-491-9825 
HIGH QUALITY, TIGHT TOLERANCE CRYSTALS 


DO YOU FEEL LUCKY? 
CAN YOU AFFORD DOWN TIME? 


Inadequate Grounding and Lightning Protection 
can result in Down Time and other costly losses— 
Most importantly possible loss of customers. 

YOU CAN GET LUCKY and also reduce Down Time 
when you CALL HARGER. 


LIGHTNING PROTECTION AND 
GROUNDING EQUIPMENT BY: 


HARGER 


Lightning Protection, Inc. 


551 North Avenue Phone (312) 362-4848 
Libertyville, IL 60048 Fax No. (312) 362-3519 


$599.00 


NEW GE DELTA-S 42-50 MHZ 16 CH, 
$500 head, sean blanker acc. 


GE MPR 450-470 5 Wau 
One Chn, cg $ 65 
Ten Chn. cg 85 
Ten Chn. ce rptdir 


GE MPS SYNTHESIZED 
(57-174 300 
[48-152 300 
450-470 395 
470-494 
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GE MASTR I VHF HB 


Sainmicen cence WE BUY AND SELL BW oe 4 
GE C- “SPL SCAD oo 5 
MOTOROLA PAGERS een Hien if 


35 WATT MULTI SYS. 
MINT! $545 
800-231-0103 


MOBILE SPEAKERS 10 


NCN ELECTRONICS, INC. 
1-800-678-2629 


FAX: (201/325-8981 


NEW LONDON TECHNOLOGY, INC. 
231 OLD TIMBERLAKE ROAD 
FOREST, VIRGINIA 24551 
(804) 525-0068 FAX: (804) 525-0078 


A 794% RETURN 
ON INVESTMENT? 
YOU’VE GOT 
TO BE KIDDING! 


We're not kidding. If you want to 
make some real money in radio 


COOKS 
COMMUNICATIONS 


CORP. (Authorized Dealer) 
GENERAL €@ ELECTRIC 


telephones, you need to be talking 
to us. Call today for a free informa- 
tion package! 


Mobile Radio 


GE MOBILE AND PORTABLE RADIOS 
AT WHOLESALE PRICES 
160 N. BROADWAY 


FRESNO, CA 93701 1-800-233-8818 


Circle (146) on Fast Fact Card 
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P.O. Box 4754 
Birmingham, AL 35206 


(205) 856-1263 


Radio and Paging Products 


CRYSTALS 
CRYSTALS 
CRYSTALS 


For All 
Makes of 
Radios 
& Pagers 


Recrystalizing of your Motorola 
and G.E. channel elements 


Call 800 251-1357 
In California 800 824-7766 
FAX 213 769-0154 


Top quality, ultra high shock crystals. 
Expedited delivery service available. 
24 hr. 72 hr. 8 day Normal 15 days 


© Standard 


Crescent Radio Electronics, Inc. Communications 
Frequency Management Division 


— Telecommunications Hardware Specialists — PO. Box 92151, Los Angeles, CA 30009-2151 
Metairie, Louisiana (504) 885-9511 Circle (138) on Fast Fact Card 


Accessories 


GENERAL 
COMMUNICATIONS <2 | FEBMepietes cee oat 


MOBILE COMMUNICATIONS Se MOTOROLA, IFR, HP, RYCOM, TEK 
AUTHORIZED DEALER CALL NOW! a ALL MAJOR MANUFACTURER'S 
GE RADIOS AT WHOLESALE PRICES PROTECT YOUR INVESTMENT 
Call for Same-Day Shipment of GE Radios 
MPI's - PLS - PCS - PHOENIX - PSX200 - DELTA ALCOM ELECTRONICS EXCHANGE, INC. 
MLS - MVS - MCS - TPX - TMX - MASTRII - RANGR 2801 17th Avenue 
We will not be undersold! Gulfport, MS 39501 
Frequent buyers can be frequent flyers! (800) 476-ALCOM (ORDERS) 
Ask Greg or Rick about our Hawaii Contest!! FAX: (601) 868-0133 (24 hrs.) 


1-800-356-3200 MADISON, WI 53719 


SESSSHSSEes= 


MCA-16 Multichannel Adapter PM-2 Digital Paging System 
Permits Channel Expansion of Motorola Cost Effectively Add Digital Formats to Existing 
T-1600 Series Remote Consoles. Paging System. 
Selects and/or Monitors Up to Eight Base Stations. Use with General Electric Mastr |! Transmitters. 
Operates with 4Wi2W Circults, Tone or DC Control. For Locally and Remotely Controlled Systems. 
Displays Station Activity and Channel! Selection Field Installation Kits or Complete 
Stations Available. 


PN-3 Digital Paging System 
for Motorola Micor Transmitters 
Same Feature as PM-2 


SC-101 
STATION CONTROL 
* 15 Amp Power Supply 
* Tone Remote interface 
* PTT, MONITOR, FUF2 
* Local Control Features BN-186 
* Use With Any Mobile Radio Batence Network 
* 20 dB Improvement in 
Hybrid Balance 
* Subscriber Loops Under 
2000 Ft 
* Epsy Access, Continuously 
Variable Adjustment 
* Six Identical Networks 
Per Card 


Circle (137) on Fast Fact Card 
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Repair services 


Two Way Radio Repair Service 
Mobiles & Handhelds 
Regency, Wilson, Octagon, Maxom, etc. 


* References available 
Fast turn 


PAGER REPAIR 
Specialize in NEC and 
Motorola Pagers! 
Repair * Recrystal « Recode 


PAGER REPAIR 


Low-cost conversion 
Discounts for quantity 


* Flat rate: $10 plus parts. Quick 
turnaround. 
* Paid return with order of 50 pagers+. 


¢ $30.00/hr. (2 hr. max. + parts) 
¢ UPS paid return 
TA Enterprises 
986 Cherokee Rd. SE « Palm Bay, FL 32909 
407-725-6167 
Tim Downey, President 


Repeir; Fist rate-310 plus parts. Electronic Paging Services, Inc. 


1418 Upfield Dr., Ste. 111 
Carrollton, TX 75006 
(214) 242-1887 


Call Pager Communications 
for quotes: (512) 341-6514 
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Classified 


[ Repair services| 


AR nCon 


CCTPOMICS, UMGo 


Cushman Authorized Service Center 


x **«* PRIORITY «xxx 
IFR RERAIR & CALIBRATION 
{24 HRS-72 HRS HIGH PRIORITY REPAIR AVAILABLE) 


Service Monitors (IFRYMotorcta}cuihman) Our Cat Lab ts staffed wah retiree: 


Micro Voltmeters 


AF Millbvolimeters 


Noise Gen & Test Sets 
Sweep Ganerators 
Oscilloscopes 


CALIBRATING FM MONITORS 
CUSHMAN FACTORY AUTHORIZED 


Signal Generators 


ALSO SERVICE IFR, 
MOTOROLA & GAW 
NBS TRACEABLE 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 


Frequency Counters 
Oscillators 
Spectrum Analyzers 
Power Meters 


(312) 934-6426 
FAX (312) 934-7195 


Signal Conditioning Equip 


Frequency Selective Voltmeter 


mibtary PME 


ve do qual'y « ¥ 
at a lower price 
2801 17th Avenue 
Gulfport, MS 39501 
(601) 868-6596 
(601) 896-6596 
FAX: (601) 868-0133 (24 HRS) 
(ORDERS) 1-800-476-ALCOM 


ALCOM ELECTRONICS EXCHANGE, INC. 
*** N.I.S.T. TRACEABLE *** 


Circle (148) on Fast Fact Card 


PAGER REPAIR 


NEC - MOTOROLA - PANASONIC 
$10 Flat Rate Labor 

60-Day Complete Warranty 
Excellent Turn-Around 

Contract Service - Specials 


TELECOMM SERVICES, INC. 


13625 Inglewood Ave., Hawthorne, CA 90250 
Tel: (213) 676-7838 FAX: (213) 679-5681 


Circle (139) on Fast Fact Card 


AUBURN 
ELECTRONICS 
LABS 


Singer @ Wavetech ® Cushman 
LOW COST REPAIRS! 


12345 Bowling Green Rd. 
Auburn, KY 42206 
(502) 542-6000 


90-day Warranty 
Fast-turnaround 
Trade-in Value 


WE MONITOR THE WORLD! 


Circle (140) on Fast Fact Card 


| 


PRIME SO. CALIF. SITE 


KJO!] COMMUNICATIONS SITE 


The #1 site in the entire Los Angeles 
Area and the only commercial tall tower 
on the Santa Monica Mtns. with line-of- 
sight to all of So. Calif, 


Contact: John Davis, Site Manager 


TOWER SPACE FOR RENT 


IN ILLINOIS 
Springfield — 48” face and 430 ft. ht. 
Champaign — 36” face and 334 ft. ht. 


Clifton — 30” face and 304 ft. ht. 
CONTACT BILL YOUNG 
(815) 457-2195 
TRAD INC. 

205 E. RAILROAD AVE. 
CISSNA PARK, ILL. 60924 


(818) 355-6909 
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TOWER TECHNOLOGY CORPORATION 

We have the finest, professionally managed 

antenna sites in Florida, Master Antenna System 

to UHF & 800 MHz using 31,” hard line. If you 

need antenna space in: 

Jacksonville * Tampa Bay * Sarasota/Venice 
and Lakeland 

Contact Judi Lechner, Bruce Mcintyre or 

Phil Dellwo 

(813) 854-1518, 105 H Dunbar Avenue, 

Oldsmar, FL 34677 

FAX: (813) 855-1969 


TOWER SPACE 


Prime Sites in Washington, D.C. 
Baltimore, Maryland 
Salisbury, Maryland 

Two-way radio and microwave 

Maryland Communications, Inc. 

(301) 561-8255 


TOWER SPACE 
Prime sites on Catalina Island with state-of- 
the-art equipment room. Excellent coverage 
of Southern California Coast. 


Catalina Conservancy 
Box 2739 » Avalon, CA 90704 
(213) 510-1421 


Circle (152) on Fast Fact Card 


NEW TOWER 
S.W. Martin County, FL 


Located: N. 27-01-51 W. 80-15-11 
500 ft. Rohn 90 (5 ft. face) 
Large equipment building. 

Emergency power and 
security system. 


Contact: 
John Johnston 
(407) 746-0935 

Radiotronics 


1505 Cypress Dr. 
Jupiter, FL 33469 


Circle (149) on Fast Fact Card 


CONTINENTAL U.S. 


We manage over 140 antenna sites nationwide. 
We also negotiate new locations for users. 


ALUMA. TOWERS 


ROOF-TOP*TRUCK* MOBILE VAN & TRAILERS 
ALL ALUMINUM TOWERS 


SHAFFER ASSOCIATES 
we communicatons consullarts 
3050 Post Oak Blvd. Ste. 1700 
Houston, TX 77056 (713) 621-4499 


® TELESCOPING TO 100 FEET 
@ STACKING TO 100 FEET 

© EASY TO ERECT AND USE 
* SPECIALS GLADLY MADE 


| FOR ALL TYPES OF COMMUNICATIONS 


Dispatch Newsletter 


The Premier bi-monthly newsletter with more 
news, more pages, more extras, more readers! 


Circle (150) on Fast Fact Card Still only $15 a year. Complate dispatch library. ..7 
textbooks for only $100. Catalog Dispatch 
Publications, 1263 Canyon Side, San Ramon, 


CA 94583. 


Mobile Trailer Type Mobile Van type 


ALUMA TOWER COMPANY 
BOX 2806 MR 


(407) 50753029" FAK 407-967-3432 
| Parts/Components | 


QUALITY 
CONNECTORS 


b 

y r) | { 
Nn a 
INDUSTRIES ok 


DISCOUNT 
PRICES 


TOWER SPACE 


Westchester * Putnam, NY 
Newly installed low-loss combiner 
systems for 150-900 MHz. Bogner anten- 
nas 450 and 900 MHz. Elev. over 1,000 
ft. Easy access all year. Covers Northern 
Westchester, Putnam, Rockland and 
Connecticut. 

SIGNAL TOWER COMPANY, INC. 
(914) 633-0569 


NEED TENANTS?? 


Advertise your sites in the 
, NATIONAL COMMUNICATIONS: 
—___ SITE DIRECTORY _ 
Dedicated to advertising antenna sites for lease 
NEED SITES ? 
The NCSD contains hundreds of prime 
antenna sites across Ure Nauon, 
To get your ERLE copy write or call: 
*** INFRAEAM, Dept M, P. Q. Box 93, *** 
Frechold, NJ. 077 
(201) 462 SIGS 


TOWER SPACE 


Prime sites in Ft. Myers, Naples and 
Charlotte County. All of Southwest Florida. 
Sites for two-way, microwave and broad- 
cast antennas. Heights from 400—1,500 


feet. 
CALL: (813) 939-8900 


by 


@# SHAFFER TOWER SERVICES 


onporAatTeo 


Syntonic 


800-233-2365 PA 800-482-2377 
7611 Derry St. 
HARRISBURG, PA 17111 


TOWER SPACE 
SOUTHERN CALIFORNIA 


28 sites ranging from Santa Barbara to 
Mexican Border. Stand-by power. 

Ask for Jack Relchler 
MERIDIAN COMMUNICATIONS 
23501 Park Sorrento, #213A 
Calabasas, CA 91302 
(818) 888-7000 


* SMELTEAS + ENGINEERING 
*MAINTENSNCE * CONSTRUCTION 
+INEPECTIONS * ANTENNAS unNeS 
* BOINTING * BELAMPING 

* GROUNDING * SOLES 


hrmeat ede: 


; a (713) 621-4499 
* " 3080 Post Oak Blvd Ste 1700, Houstos, TX 77056 
Circle (154) on Fast Fact Card | Services 


SERVICE INSTRUCTION 
38 lessons & tests written exclusively for mobile com- 
munications servicing. No Radar. No TV. Home Study. 
$375. Time payments available. Established 1960. 


TEL: (312) 631-9016 


CHICAGO TOWER 
LEASING CORP 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 
AREA 


STAN STANN P.O. BOX 31160 
CHICAGO. IL 60631 


So much 
exposure. 


So little 


Mobile Training Institute 


528 Pacilic Terr PO. Box E 
Klamath Falls, OR 97601-0021 (503) 882-5408 


DUPLEXERS RETUNED FAST 


money. A 


filter retunes 
isolator retunes 
repairs 
modifications 
double shield cables 
We have 17 yrs, experience. 
Call Dennis al 
(716) 828-0290 
CODEN ENTERPRISES, INC. 
195 Burmon Drive 


Orchard Park, NY 14127 


———— Connmatication 
LEG Tower Construction 
| INC. (409) 755-4038 


Maintenance © Frstailetion © Painting 


Target 60,398 product and 
service buyers for a mere 
$54. Call Carla at MRT 

Classified, (303)762-1249, 


HELICOPTER SERVICE 


PO. Box $220—Elwy. 695 
Lumberton. Texas T7711 Fax. 409-755-7409 


LUMBERTON TOWER SERVICE, INC. 


Circie (153) on Fast Fact Card 
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Classified 


Pick up your sales with creative marketing ideas 
from Burch Falkner and the people at Falkner 
& Aishaivies. We KNOW how to sell communications. We do the 
whole job — Direct mail, media, creative marketing concepts and the 
talent to improve image, sales and profits. Specific programs are 
available for 2-way radio, paging, and radio-telephone dealers. 


CALL TODAY Falkner & Associates 


**** *WANTED***** 
All late model HEWLETT-PACKARD, 
TEKTRONIX, WAVETEK, IFR and 
CUSHMAN electronic test equipment, 


We buy working or non-working test equipment. 
WE PAY CASH! 


ALCOM ELECTRONICS EXCHANGE, INC. 
2801 17th Avenue 
Gulfport, MS 39501 
(601) 868-6596 * (601) 896-6596 
(800) 476-ALCOM (ORDERS) 


FAX: (601) 868-0133 (24 hrs.) 
***NLLS.T. TRACEABLE’ ** 


P.O. Box 4754 
(205) 856-2611 Birmingham, AL 35206 


WANTED 
BPR - 2000’s 


LOOKING FOR 
MOTOROLA TRUNKED 
All Models and Freq. RADIOS 
Immediate cash paid STX or MTX 800 Portables 
Mr. Bush 718-783-3188 Call: 1-800-274-0087 


MOTOROLA 
RADIOS WANTED 


800-231-0103 


4 INTERMOD ANALYSIS “A 


PC SOFTWARE 
New Version with SITE DATABASE 
Fast - Menu Driven - Report to Screan/Printer 
* Enter up to 500 TX & 500 RX Frequencies « Se- 


lectable Bandwidth ‘Window’ Around RX Freq. 
* Calculates 2nd, 3rd. Sth & 7th Order Products 


$79.95 + shipping & tax 


RAYFIELD COMMUNICATIONS 
858 S. GLENSTONE 
SPRINGFIELD, MO 65802 
417/864-5960 


$275.00 $275.00 


“MICROWAVE” Ht (6 5 “MULTIPOINT” 


Quality Microwave and Point-To-Multipoint 
Calculation Programs 
Technical Specifications « Sample Printouts * Information 
Technical Communications Software 


(Texas: add 6%) (409) 588-3200 
FAX: (409) 588-4434 


P.O. Box 884 
Montgomery, TX 77356 


Circle (158) on Fast Fact Card 


COMPUTERIZE YOUR FCC LICENSING 
Build templates. Keep forms on disks, Avoid retyp- 
ing. Find errors. Includes tractor, feed forms and 
patented quick-align™ box. 

QUICKFORM 5747 
Slattery Software 
P.O, Box 12615 
El Cajon, CA 92022-2815 
(619) 560-0644 ext. 18 


ADVANCED INTERMOD 
PC SOFTWARE - $175 
By popular demand, ver. 2.10, now with site 
database. Enter freqs. only once, save, recall, edit, 
do “what if" studies. Time proven since 1985. Select 
to 9th order, any band width, over 200 Tx and Rx 
freqs., IF's, etc. Reports in plain English text. User 
friendly, Also, TAP-terrain analysis and propaga- 
tlan study software. Auth. dealer. 
Updates for ver. 1.706 users. 


— ay MECH-ELEC systems 
(303) 674-1101 


Circle (141) on Fast Fact Card 
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WE NEED 
JOHNSON RADIOS 


BUY * SELL * TRADE 
A 214-494-0202 
CALL FOR QUOTE 


DELTA COMMUNICATIONS 
1103 S. Jupiter Rd. 
Garland, TX 75042 


SWANTEDS 


Cash + Shipping paid ‘‘Promptly”’ 
Motorola, GE, 
Bases, Mobiles, Repeaters and 
Service Monitors 
“NO fF 
Pulsar Il VHF/Bell Phones 
Barnett Electronics 
800-423-3858 
8718 Wilhite Lane « N. Little Rock, AR 721168 


Business prospects 


BUSINESS FOR SALE 
Successful 2-way & sound system con- 
tractor retiring. 3%2 people. Affordable. 
Write for details. 


STATE-WIDE COMMUNICATIONS INC. 


P.O. Box 928 
Marshfield, WI 54449 


SHOP FOR SALE 
Motorola MSS and Radius sales 
Southeast Colorado. Good growth poten- 
tial. First class facilities. 10 years this loca- 
tion. Owner retiring. Call Jim Gill, Lamar 
Communications, Lamar, CO (719) 
336-7831. 


Cellular services 


PHILA., PA., So. Jersey 
52250 Commission 


Professional on-site installation , $125 


Warranty service on all brands 
ADVANCED CELLULAR OF PHILADELPHIA 
800-233-0013 * IN PA 215-322-4600 


COMMISSIONS PAID ON 
MIDWEST CELLULAR 
ACTIVATIONS 


Illinois, Michigan, Wisconsin, 
Ohio and Indiana 
Call 1-800-274-0087 
to activate! 


ATTENTION DEALERS 
INTRODUCING THE WORLD’S MOST 
INEXPENSIVE CELL-SITE SIMULATOR 
BY JAPAN RADIO CORPORATION 


ony 97995." 


While supplies last 


PERFORMS FULL CELL-SITE 


SIMULATIONS LIKE MOTOROLA, 
MARCONI, IFR, CUSHMAN, ETC. 


Mfgs. Retail 
$10,400.00 


FOR INFORMATION CALL: 


C.S.C. INC. 


(713) 688-8800 


U.S. Authorized Factory Distributor 


Circle (142) on Fast Fact Card 


GLASS MNT 
INNOVATIONS IN 
CELLULAR ANTENNAS 


We invest in the 
product, not fancy 
advertising. 
Discover our 
American made 
quality at import 
prices. 

Hundreds of installers 
enjoy a very fast 
install without messy 
glue. Thousands of 
users love the low- 
profile, super-small 
base & coupler. 


Get your free 
catalog for full 
details on 


these and 150 
other antennas! 


NEW 
ELEVATED 
GLOBE 


CLR-4511 CLA-1411 CLR-1311 


—Antenna World 
CALL 1-800-637-0222, 
FAX 305-665-6260 °¢ MIAMI-FL 


Circle (143) on Fast Fact Card 


ales offices 


Associate Publisher/Natlonal 
Sales Manager 

Mercy Contreras 

First National Bank Building 

333 W. Hampden, Sulte 606 

Englewood, CO 80110 

Telephone: 303-762-1249 

Telefax: 303-762-0069 


MIDWEST: Englewood, CO 
Diane Hite, Marketing 
Manager 

First National Bank Building 
333 W. Hampden, Suite 606 
Englewood, CO 80110 
Telephone; 303-762-1249 
Telefax: 303-762-0069 


EAST: Englewood, CO 
Ruth Breashears 

First National Bank Building 
333 W. Hampden, Suite 606 
Englewood, CO 80110 
Telephone: 303-762-1249 
Telefax: 303-762-0069 


WEST: San Rafael, CA 

Dennis Hegg, Marketing 
Manager 

950 N, Gate Drive, Suite 207 

San Rafael, CA 94903 

Telephone: 415-491-1442 

Telelax: 415-491-1842 


CLASSIFIED SALES 
Englewood, CO 
Carla Gamino, Classified 


Marketing Manager 
First National Bank Building 
333 W. Hampden, Suite 606 
Englewood, CO 80110 
903-762-1249 
Telefax: 303-762-0069 


EUROPE: 

Nicholas McGeachin 
Roseleigh House 

New Street, Deddington 
Oxford, OXS 4SP England 
Telephone: (0869) 38794 
Telefax: (0869) 38040 
Telex 837469 BES G 


JAPAN: 

Mashy Yoshikawa 

Orient Echo, Inc. 

1101 Grand Maison 
Shimomiyabi-Cho, 2-18 
Shinjuku-ku, 

Tokyo 162 Japan 
Telephone: 03-235-5961 
Telex: J-33376 MYORIENT 
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‘A d index/hotline 


Page 
Number 


Fast Fact 


Company Number 
AAA Communications Mfg 129 
Advanced Electronic 

Applications, Inc. 
Aerotron, Inc. 
AIE Corporation 
Air Comm 


Allgon Antenn Inc. ..........--. 35 
Antenna Farm 

Antenna Specialists Co. ........ IFC 
Antenna World 

ASTORSCOMD. sconce cocnremmnacen 80 
Atkinson Dynamics 

Auburn Electronics Labs 


Barnett Electronics 

Bee Electronics, inc. 
Bendix/King 

BYTEK Corporation 

Cc T Systems 

C W Wolfe Communications 


OSC. Inc. ...........-.--.--- 127 


C-Tec Cellular Plus 


CES Inc. 
David Clark Co., Inc. 
Com-Rad Industries 
Comark Distributing 
Commonwealth Comms 

Industries, Ltd 95 
Communications Associates. . . 55,127. . 
Communications Products 
Communications Specialists 
Computer Resources Inc. 
Connect Systems, Inc. .......... 17 
Control Signal Corp. 
Crescent Radio Elec 
Cromco Electronics 
CTI Inc. 
Cushcraft/Signals Corp 
Cybersym 
Data Signal Inc. ............... 44 
Decibel Products, Inc 
Delcom Radio Ltd 
Dictaphone Corp. .............. 91 
DING WNewacrtiess spews hoReRe 94 
Doppler Systems, Inc 
DSI Electronics 


Dynatech Tactical 
Communications, Inc. ......... 76 
E F Johnson & Co 


Emcee Broadcast Products 

ESA Telecommunications, Inc. ... 
Europa Marketing 

Freeman Engineering Assoc., Inc. .63 
Gamber-Johnson 


GLB Electronics, Inc. ........... 86 

Harger Lighting Protection, Inc. , . 122 

Hark Electronic Systems 

Helper Instruments Co. ..... 102,108 114,118. 
Helper Instruments Co 122 
Henry Radio 

Hutton Communications 

ICM Communications 
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Advertiser 
Hotline 


800/283-5158 


206/775-7373 
919/872-4400 
803/532-9256 
602/275-4505 
800/247-1821 
800/445-7303 
800/255-6222 
216/349-8400 
800/637-0222 
714/458-7277 
415/583-9845 


. .602/542-6000 


803/892-2181 
606/283-5000 
800/423-3858 
800/336-3115 
913/842-0402 
800/523-1565 
800/245-6356 
406/252-9220 
213/623-4ClA 
713/688-8800 


800/231-0103 
800/543-8614 
201/462-1880 
800/228-4563 
800/327-9956 
617/756-6216 
716/773-1445 
800/777-2708 


800/633-8844 


. 800/435-9313 


214/238-9596 
800/854-0547 
205/591-8810 
213/373-6803 
303/989-8000 
504/885-9511 

413/774-6511 
601/287-8081 
603/627-7877 
703/268-5400 
912/883-4703 

214/631-0310 
415/592-8790 
800/342-8439 
619/724-5355 
602/488-9755 
602/488-9755 
213/257-0800 


. 800/233-8639 


800/247-8343 
800/821-1030 
717/443-9575 
312/424-6464 
602/345-6666 
504/831-7785 
800/826-0440 
800/356-3200 
716/534-5280 
312/362-4848 
803/747-2988 


. 800/327-9308 


800/327-9308 
213/820-1234 
800/442-3811 
405/236-3741 


Fast Fact Advertiser 
Number Hotline 


Page 

Company Number 
701/280-1122 

316/522-4981 
516/289-6200 
312/964-9358 
800/634-3308 
206/573-2722 
800/233-2955 
414/763-6093 
201/462-3856 
816/891-6320 

312/595-3933 
503/363-9267 


IDA Corp. 

IFR Systems, Inc. ...........--- 19 

ISC Cardion Electronics, Inc 

JaBro Batteries, Inc 

Kantronic¢s; Ine: vidas. cnc mnee 81 
Larsen Electronics Co., Inc 

Marconi Instruments 

Marden Electronics Co., Inc. 

Mark Twelve, Inc. .............. 50 
Maxon 

Maxrad, Inc. 

Microflect 

Midian Electronics, Inc. 

Midland International LMR Ks reer 
Mobile Mark, Inc. 105 
Multiplier Industries Corp. .. 

MX-Com, Inc. 


800/874-8663 
203/928-0377 
609/482-2181 
301/490-9860 
800/332-7003 
702/782-2511 
800/637-1018 
800/435-1636 
. 403/293-1965 
403/293-1965 
217/223-3225 
800/645-2322 
312/298-9420 
716/586-3950 
308/324-6661 
800/950-5633 
317/846-1201 


Norcomm Corp 

Omnicron Electronics 

Orbacom Systems, Inc. 

Pace, Inc 

Parkinson Electronics Co 

Polyphaser Corp 

Powerline, Inc 

Primus Electronics Corp. ........ 70 
Quality Telecom Supply Ltd... . 96,98 
Quality Telecom Supply Ltd 

QUINTON SOD: coscinenccwxes won 53 
R F Gain Ltd 

Radiation Systems, Inc. ......-., 82 
Ramsey Electronics 

Reach Electronics 

Repcd) INGures avicmacmxcnics varag 55 
Ritron, Inc 

Royal Insurance 

Savoy Electronics, Inc. ......... 100 
Scala Electronic Corp. .......... 67 


800/359-5400 
503/779-6500 
516/822-9810 
617/229-4825 
800/523-6180 
. 408/263-6434 
800/227-0376 
415/965-8020 
800/548-2484 
405/232-7272 
800/257-4873 
213/463-4474 
716/874-3682 
415/785-4610 
800/251-1357 
813/954-8816 
716/881-3287 
800/323-7307 
816/455-1555 
213/676-7838 
919/556-7800 
415/968-4400 
202/467-4781 
800/638-7666 
213/256-3000 
800/228-0226 
619/669-5421 
716/549-4700 
. 800/421-8894 
818/442-0782 
312/885-3296 
817/848-4435 
213/404-2700 
206/644-1300 
408/735-7076 


Schlumberger Instruments 

Scientific Dimensions, Inc. 

Securitron Co 

Selectone Corp 

SOCOM COs cians sronmmes 78 
Sharp Communication 

Shinwa Communications of Am. .. 
Shure Brothers, Inc. ............ 12 
SIMON, INGw: sscevewareccnicas ones 30 
Sinclair Radio Laboratories 

Solid State Communications 
Standard Comms 

Statistical Control Systems Corp . .72 
Sti-Co Industries, Inc 

TD! Batteries 

TEKK Inc. 


Teletec Corp 
Telewave, Inc. 
Telocator 


Transcrypt Intl., Inc. 

WHOA MIQSCG: caccccn acanmnmninn 38 
TX RX Systems 

Uniden Corp of Am -MSG Inc. 
Vega 

Vocom Products Corp. 
Wacom Products Inc. 

Yaesu USA 

Zetron, Inc. 


-27,59 


Because you're on the move, you 
need communications equip- 
ment you.can depend on, 
whether you're in the city can- 
yons or in.the open country: 


Yaesu offers you a choice of 
dependable Handheld or Mobile- 
mount radios. 


For convenience and portability 
choose the new FTH-2008 VHF 
or the-FTH-7008 UHF Hand- 
helds. Lightweight 15 channel 
radios with CTCSS encode/ 
decode and IBM PC programma- 
ble features. 


YAESU ws... 


GCommerciat Product Division/Cerritos, California 


Or choose the FTL-2001 VHF or 
the FTL=7002:UHF Mobile Trans- 
ceivers. Compact and reliable 

12. channel on-road 
communications. 


Yaesu U.S\A., noted for the inno- 
vative Dual-band Hand-held 
VHF/UHF radio, also. manutac- 
tures base transceivers: 
repeaters and a full line of com- 
munication accessories. 


For further information on these 
radios or any of Yaesir’s com- 
mercial product liné call toll-free 
1-800-999-2070. 


Yaesu U.S.A. is now offering 
a 2 year warranty on the 
FTL-2001 and FTL-7002 Mobiles. 
Contact your local dealer 
for more details. 


Choice Selection. 


Now you can have it all! Take all the qualities you've come to depend on in —fs-32P CYCSSENCODER-DECODER Based on the time proven 
our programmable CTCSS tone equipment: Astonishing Accuracy Instant — TS-32, the industry standard for over a decade. The TS-32P gives you 
Programming, Unequaled Reliability; and add full spectrum tone versatility the added versatility of a custom, changeable memory base. A low price 
multi-tone capability without diodes, a reprogrammable memory...Its our new —_ of $57.95 makes it an even sweeter deal. 
harvest of CTCSS tone equipment. SS-32P ENCODER Based on the equally popular 
The choice is yours! If standard CTCSS EIA tones do not SS-32 encoder. Available for CTCSS, or audible burst 
suit your taste, select any 32 tones of your liking from 15.0Hz to tones up to 6550.0Hz. Price is $28.95, 
255.0Hz. And if you change your mind, no problem; the mem- $S-32SMP SUB-MINIATURE ENCODER Our 
ory can be changed in your shop with our HHP] programmer, smallest encoder for handheld applications. Now you 
or at our factory for free. Your working tone is accessed by a can satisfy that customer that needs to access multi 
3 a me a E ; ple repeater sites with a radio that has precious little 
rae oi so theres no fussing with counters or other space inside. At $27.95, the price is small too. 
ae . HHP-1 HANDHELD PROGRAMMER For 
Call today tollfree and find a sa about foc — programming the 32 memory locations in any of 
bility ch tone signalling, and dont orget to. as yut mo ee our new programmable products, including our 
switching without cumbersome diode networks or binary switches. SD-1000 Two-Tone Sequential decoder. The 
Its all brought to market by the people who introduce the fresh- HHP-1 is battery operated for field use, and 
est ideas in tone signalling, and of course our customary same day will program ANY 32 tones from 15.0 to 
shipping and one year warranty apply 


6550,0Hz in .JHz. increments. Price is 


$199.95. fc) va 


426 West Taft Avenue ® Orange, CA 92665-4296 
Local (714) 998-3021 ® FAX (714) 974-3420 © Entire U.S.A. 1-800-854-0547 
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